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FUOM    TIIK    INVKSTICATIOXS  OK    llli;    IIDAI,  AND   (  IHUlAr  SlUVKY 
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OiTAWA.  Kfliniiirv  .'>,  I'.itiT. 


This  struit  is  of  the  first  ini|i<irt,iiir(<  to  Ciin.iilian  ooiiiiiitTco:  ns  a  fircjit  circle  from 
Motilroal  and  (^iieU-c  to  llic  nii.idic  of  (ireat  Hritain.  passes  ilircctly  tliroiij.'li  it.  It  thus 
forms  the  natural  pitewav  for  the  St.  Lawrence  traffic,  and  is  used  as  loud  as  the  season 
permits:  as  it  affords  a  shorter  route  lliaii  throu^rh  Caliol  strait  and  soutli  of  .Newfoiindhind. 
'I'hc  traffic  through  Helle  Isle  strait  is  conse.|UeiitU  almost  as  ^reat  as  on  the  St.  Lawrence 
itself.  ' 

In  the  season  of  18!I4,  when  the  currents  in  this  strait  were  tir-t  investifrated  ],\  this 
Survey,  the  Iraffii-  passing  Father  I'oint  was  on  the  average  '.iS  steamships  per  month  in 
each  direction,  with  an  aj;>;repate  tonnage  of  l.jfp.ti.'.d  tons  (registered),  representing  iin 
aetnnl  carrying  capacity  of  fully  fifty  per  cent  more  than  this.  As  the  increase  since  then 
has  l)een  remarknhly  great,  the  imjiortance  of  correct  infornialion  regarding  the  currents 
in  this  strait  is  very  evident,  more  especially  as  there  is  a  considerable  amount  of  fog  in  the 
early  part  of  the  season. 

The  strait  itself  lies  east  and  west  (magnetic).^  It  has  a  width  of  1(1  to  18  miles  for  50 
miles  of  its  length,  beyon<I  which  it  widens  rapidly  in  lx)th  directions.  The  north  shore 
is  bold,  and  the  water  off  it,  is  deep;  the  south  shore  is  low ;  but  dips  off  rapidlv  into  alK)ut 
30  fathoms.  At  its  narrowest  part,  the  depth  of  water  does  not  exceed  :{.")  fathoms  all  the 
way  across. 

Obscrvaiiom  obtainrd.— The  cnrrent  in  the  strait  has  now  l)een  examined  in  tw  o  different 
years;  in  1894  for  nearly  two  months  in  different  |)arls  of  the  seast)n,  from  July  7  to  August  0, 
and  from  Se|)lember  5  to  25.  The  intervening  month  was  spent  in  investigating  the  currents 
in  Cabot  strait,  the  other  entrance  to  the  Gulf  of  St.  Lawrence.  In  l!tO(i,  the  whole  season 
was  given  to  Belle  Isle  strait,  from  June  7  to  September  22. 
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nt  on,.  ,..,„„„„  „,  11...  ,ni.|.||..  ,.f  ,1...  .ira.t  llirouRl, ,|„.  h.- „,     Th,.  ,„„;, ,  ,.,,„^.„ 

nv.Hi|,.,|  :„n  I.Hiil  ,rr.-jr.,l,,rili..s  .,.  li.|..  ri,.,.     Tlio  ol.«.rvi.lio,„  lik.-n  .mt,.  ,  ..>.l.n„.Mi,.  .|..v 
niuJ  ni^'lil,  JMith  on  ih,.  Minimi,  r  imkI  on  ili.'  xIi.hmi.-i. 

'  MJf  rrj:Ktrrin^'  |i<|,>  f,Mii^r,.  1,,,^  |h,.„  j,,  „,K.r;,ii„„  .si,,,.,,  isn).  „,  |.'„r|,.;,i,  (,.,»  i„  ||„. 
immrn..,!  ,,„rt  of  ll...  ,|r„il  n.nr  it,  u.Mirii  in.l.  ThiH  rcinl  (..»  ,.»ror.l,.l  ,.  u•r^  Milin- 
fm-lorv  ...nipiirisoM  «i||.  ,li..  l..|.i.vi.Mir  of  lii,.  .nrn.nl.  ..h  oliM-rw.!  ,ini.,llM,K.o.i,|v'  in  the 
sfrnit  iliirinff  llic  two  mmsoms. 

'll..-  niosl  ni<«lrrn  ni.tli.Hl,  «,.„■  ,.n.|,|.M.-.l  in  |1„.  in^..Hti^.^.lion  of  ll„.  .urr.-nt,  ||„. 
velocly  Ih.„i^.  ni.-.-.M.rr.l.  .lnrin«  .m  h  lulf  |,..„r.  .•onliniion^jv  .lav  aii.t  i,inhl,  l.v  iii.iins  of 
n  n,rn.nl  niHrr  ra'i.l.TinK  ,■!,.,  iri.nllv  ..„  Uunl.  This  n,,.n>.,r,-n„.nt  was  nm.l,.  ,i|  the 
»l:.n.lar.l  .l,.|.th  of  is  f,.,.|;  ,in,|  ,|„  ;.r,.,.,i„„  „f  ||,..  ..„rr.-iit  «i,s  oI.mt^.mI  l.v  ,ii,.|in>  of  n  Hoiil 
otta.-l.r.l   lo  ll...  st..rn.  uhi.h   «as  iljnniinalr.j  al   ni^^hl.     T I.MrNali.'.n,  al,..  i„.h.,|,..| 

»vMpm»ti,M..,n,,.aris,.n,..fllu.un.l..r-.Mrr.-Mt«ilhllM.,urfa.-...,irr..Nl.an,lll,..ual.-rl..n.,...ra- 
tnre  on  ll...  ,„rla.v  an.l  ihn.uKhont  llu.  .I,.,,||,.     Th,.s,.  w.-n-  su|.,.|,.nu.nl..,|  l.v  .•o,n,,|..te 

'"•■'•■"''"•'V"-' >..rvali..Ms;   I ir..,li..n   .,f   ll,..   «in.l   an.l   its   v,.|o,.ilv   n,..asnr.-.l   l.v   an 

nnrn.o,n..t..r  on  Ih.ih-.I,  l.aro,n..|..r  r.-a-lin;;,.  a  l.aro^'raph  r......r,|  an.l  air  t..M,,...ralnr....  " 

The  1h.s|  apparaln.  an.l  s|H.,iallv  .l.-v  iM.,1  appliancrs  «,.r,.  „s,.,|  i,.  „,,,r..  Irnsluorthv 

results,  «lu.„  ,„n,par.Ml  uilh  ll,.-  r,-,-..r.l  ..f  Ih..  I i„  H,,.  strait,  as  ol,lain,.<l  l.v  th.-  self- 

ro(fist(.riii){  tul..  jfaii^'... 

The  ..hsiTvatioM-  uere  nia.lr  u^lh  III.,  assistan.r  ..f  Mr.  S.  C.  Ilav.l,.,,    atal  Mr   W    1 
rarnes  for  ll„.  niKhl  «..rk.  ai.l.-l  h,t,.r  l.v  Mr,  .1.  II.  IVnnev.     (aplain  T.  (i.  Tavlor  alii 
gave  h.s  .•..-..,M.ral.on  in  a.l.liti...,  I,,  his  reu-ular  .luliVs.  an.l  Ihe  ..tK.vr.  ,m  In.ar.l  wrre  alwnv* 
remlv  lo  h.-lp.     ()„  the  .s,.h...n..r.  Ihe  ,.l,,„.rvalions  were  .  nlrnsl.-.l  I..  Mr.  A    W    Carlton 
with  Ihe  co-operalion  of  Captain  A.  F.  Hr.ur  an.l  the  h,.lp  of  the  mat...  .Mr,  I).  V..,„,^r 


i'.\i{  r  I. 

Oenvral  rrphm,tio„.,.~h  may  U-  slale.l  in  p.n,.ral  terms  that  the  eurreni  in  Helle  Isle 
strait  >s  fnn.lanu-nlally  of  a  ti.h.l  .■hariu-ter:  the  Ivpieai  or  .slan.h.r.l  movement  of  the  w.ter 
consLsting  of  tidal  .streams  which  are  nearly  equal  in  Ihe  two  .lire.tions,  dnrin^  fIo.«l  and  chl, 
If  may  thus  Ix-  .les<rilx-.l  as  very  sinnlar  to  a  .letaehed  s<.,tion  ..f  the  L..wer  St.  Lawrenw 
But  the  fide  here  has  less  ran<;e.  and  is  ,..nse.|.ienlly  more  lial.le  lo  disturbance:  an.l  it  also 
shows  at  times  a  stronprly  mark<..l  im-.,uality  lH.fw,.en  the  dav  .m.l  night  fides  The  .liffer- 
ence  between  the  two  tides  of  the  same  .lay  may  thus  Ik-  n.-arly  as  great  as  the  .hange  from 
springs  to  neaj.s. 

All  the  variations  in  the  ti.le  are  repres<.nte.|  by  similar  variations  in  th.-  cnrr..ntand 
the  current  is  further  coinplicat..il  by  a  fenden.y  lo  greater  flow  one  wav  than  Ihe  other 
This  flow  may  be  in  either  <lire,lion;  and  although  the  tidal  fln.tnati.m' g,K-s  on  without 
interruption,  th.  wafer  will  make  in  one  .lirection  more  than  in  the  other  for  several  day.. 
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toffpflirr.  .ir  |MW.il.|y  fi.r  u  w«-lc  <.r  morr.     At  timw  when  the  tiilnl  »tr<-nii.»  ore  wruk,  the 
flow  iiia.v  1(0  siiffi.  iiiit  I.I  |,rfv.Mit  Ihr  riirrrnt  fn)m  lurninn  ut  all.  «»  ii  oniinarily  woul.I. 

Ihis  flow  in  a  <l.>iiiiniiiit  .lin-ctioii  can  W  «-x|.|ainc«l  ilcarly  \>y  .|«-«<TiliiiiK  the 
drift  of  an  iolKTK.  III.-  U-ra  will  ,lrifl  up  aii<i  .|..wn  with  Ih-  (IcmmI  <wi<i  i-l.h.  htit  iti  the 
course  of  ll,f  ilay  it  will  luakc  on  the  »lio|.-  „  .-otMiili-nilili*  ^ain  to  lh»-  wcittwanl.  if  the  fjow 
ia  that  way.  'I  he  avi-M({i-  aiiioiinl  of  tliin  >;aiii.  in  ki.ol^  fM-r  hour,  is  the  inranun-  of  th« 
flow.  'Ihia  iH  foutiil  froiu  th.-  currtnl  uu-lt-r  ro.dnl,  liy  rlitnin.itiiiK  thi-  lid.il  fhictuation 
il.ielf,  hy  a  iiiPthiMl  of  ihircrfuc^'ii. 

What  it  i«  that  oiuses  thi<  How  we  will  not  .hsrus.^  at  |.r.*iil;  though  it  may  \>o  well 
to  note  h.-rf  that  it  ninnol  !«.  altril.ul.il  to  uin<l  influcn«f.  as  the  win.l  \s  frwjuonlly  nffunti  it 
The  rnoHl  tareful  <il.*rvi,|ion-t  show  that  I.K<al  win.l  in  the  strait  itvlf  has  renmrkal.ly  little 
influeiire  on  the  ciirrenl:  aii.l  lhr..ii>;houl  th.'  s.:,,..,,  of  I'liHi.  allhouRh  thr  weather  wu 
broken,  the  jrales  which  oeriirrc<l  di.l  not  (aiis<>  any  ii|.|.0'.i;ilil.'  .listiirlmnoe. 

Un.l<-r  thes«>  (•on.lili.ms,  it  will  make  the  whole  niallcr  iii..re  inlelli(riMe  t.>  ^ive  first, 
as  I'art  I,  a  p-iieral  acciunl  of  the  chara.  lerisli.s  of  |)i<-  .urrrnl  as  now  amvrtaiiic.]  from 
the  observali..ns  in  the  two  seasons  of  IS'.M  an.l  l!i()(i  Folloviiig  this,  in  Part  II,  more 
detail  will  Im-  Kiveti  fr..m  the  ..l.servatious  ma.le;  an.l  this,  with  illustrative  examples  in  the 
plates,  will  show  the  .litT.wnt  ways  in  wliiih  the  current  may  behave,  when  the  various 
elements  that  make  up  the  a.lual  result  are  .siml.iu..!.  It  will  ro,„„in  to  consider  the 
best  way  of  Ireatinc  t'"'  results  t.>  re.lu.-e  tlurm  I.,  the  most  pracli.al  form  possible  for  the 
use  of  mariners. 

It  may  U-  well  to  emphasi..c  that,  «ilh  .  urr.  iils  ..f  this  ...mplex  character,  it  is  not 
possible  to  form  truslw..rthy  conclusions  from  ol.MTvalioMs  taken  iti  the  day  time  only. 
Because  of  the  marked  ine.)uality  i  111.'  ranj^f  of  the  li.le,  it  is  sometimes  the  day  li.le  aiid 
sometimes  the  ni^'ht  tide  which  is  mu.li  the  larjr.T  ..f  the  tw...  The  eurn>nf  in  the  strait 
shows  a  corres|«in.linR  in..><|ualify,  an.l  .•ouse.pi.nlly  th.re  may  Ix-  times  when  the  tidal 
streams  will  turn  very  .listinetly  in  their  usual  directions  at  iiijjht.  but  in  the  day  time  they 
are  too  weak  to  .lo  so,  or  vice  versa.  It  is  for  such  reasons  as  these  that  .lay  observations 
alone,  as  taken  in  the  course  of  an  ordinary  hydrojrraphic  surv.-y,  may  lead  to  conclusions 
regarding  the  nature  of  the  currents,  which  are  .so  far  from  correct  as  to  Ik-  actually  misleading. 

Also,  with  regard  to  wind  dislurlwnce,  very  little  that  is  Iruslworlhy  can  lie  arrived  at, 
without  a  careful  examination  of  the  behaviour  of  the  undercurrent  at  a  depth  greater  than 
that  lo  which  the  disturlmnee  extends.  When  such  ..bservations  are  c.mpared  with  .surface 
direcUons,  and  with  the  measured  velocity  of  the  wind,  st.und  ronclusi..ns  can  be  reached; 
but  inference-s  based  upon  surfaw  in.lications  alone,  may  Ik-  classed  as  unreliable.  The 
closest  attention  has  lieen  given,  both  in  taking  the  observations  and  in  their  re<luclion.  to 
detect  the  influence  of  the  wind  on  the  current  and  to  estimate  its  amount. 

Tidal  character  of  the  current.— In  general  terms  it  may  be  sjiid  that  the  normal  current 
in  the  strait  is  out  and  in,  with  the  tide.  The  strait  lies  almost  exactly  east  and  west,  mag- 
netic, an.l  the  flood  stream  sets  westward  from  the  Ocean  toward  the  Gulf  ..f  St.  I^wrence. 
and  the  ebb  stream  sets  eastward,  or  outwards  toward  the  Ocean.  The  tidal  flow  in  the  two 
directions  is  nearly  equal,  and  it  amoiiiits  at  the  most  lo  some  two  or  three  knots  per  hour 
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e«th  Buy.  Allhoii|{li  ili.-  IiMhI  n-ifuliirilv  iimiv  oftiii  U-  s.ri..u.'l>  iii<Hlili<<l  h>  a  I.  h.loin 
lo  n  irrrnirr  Him  in  oiii-  .lim  lion  limn  lli.-  ..iIht.  ,%•>  iilreii.lv  ni.ntioiif.l.  it  i«  jtiil  \n,v  tluil 
thr  liil.il  flt'iiidit  it  till'  Icniliii^  fi-ntiiri-. 

Till*  ir'ii'fi'l  "tiitriiiriil  ii  givrii  ill  <-<>iilni:.t  lo  llir  ohi  i.lta  .mi  jo  .ff  |,r.Niil,Mil,  llinl  llir 
c-iiiTPiit  III  lt<  II.-  M.-  ^trall  i,  II  .-oiiMiinl  ..ii.'.  tl.nviin:  .'.>iiliiiii..ii,|v  iii«.i,.N  l..»iir.l»  lli..  (iiilf 
Oti  III.-  iiiii,m  1,1  «.n„.  ,,|n,|,„|  ^►f,.j;n.|.lii.',,  Ilii,  «,„  .J.liiiii.lv  r.>pr.M-iit.'.l.  A  l.rnmli 
from  III.-  Ar.tir  .iirriiil  wlii.li  riiiii  ■M.iilhwiir.l  iiI.hik  IIip  uiilvr  r.Mi>l  ..f  I^l.ni.l.ir,  i-  .liowii 
to  run  ill  iit  B.-ll.-  NW  !»lriiil.  uti.l  |.n»,..ini;  <in>iiii.l  lli.-  wr«l  «i.|.-  „f  \.-Hf.,un.|laii.l.  I.,  tin.l  iu 
wiiy  out  H(fiiiii,  ar»iiii.|  <'ii|w-  |i,iy.  Jnt,,  t|„.  Altniili.-. 

Old  III, or;/  ,)/  cnMniil  tnunrd  //..»■. -'I  his  lli.-orv.  iin  hIk.x,.  .■Nphiiii.-.l.  ...iii.i  Inir.lly  I  .• 
nion-  oontnirv  to  the  farln,  an.l  if  in  lli.-r.-f,.r.-  v.-rv  ini»I.M.|ii.^  t,>  Hlii|.|,iiiK.  r.,r  it  wi.h 
as>.i.n.-<l  l.y  v,",»,-U  prit.-riiie  H.-ll.-  M.-  slr.iit,  llmt  111.-  .iirr.-iil  ii,ii«l  alwHy-i  lir  in  lli.-ir  l;iv.H,r 
in  tiiakinf;  tlu-  run  «.-.,twar.l  to  rouii.l  lli.-  .-ail.-rn  .-ii.l  of  Anli.-o^li.     Itiil  ih,.v  «,t.-  not  in 

ronlitv  in  H.lvam-.-  of  ih.-ir  r.-okonin>t  a<«  lli.-v  »n|.|H.«-.l.  I.iil  tiir I  I.k.  soon:  «l.i.li  niav 

acf..unl  .'..r  some  of  llie  »rt-.-ks  thai  iih.-.!  to  U-  fri-<|iiint  in  llial  r<-jrion.     ( >n.-  ..f  ll arlicst 

wrvirrs  rrn.lort-.l  In  lli.-  Simi-.v  of  'Ii,!,-,  and  Ciirri-nts  was  to  .li,|.roM-  this  .«rron,.o,is  .lea. 
In  l{.-j«)rtii  |Mil.li»li.-H  in  l).-.vml)er,  IS'.M.  ami  OHoImt,  ISiC).  it  >.as  e?.,.laiin-.l  that  th.- 
curn-nt  in  IK-llc  Isl.-  strait  is  ti.lal  in  its  cliarail.-r;  aUi,  that  lli.-  p-ncral  m-I  alonp  the  «.-sl 
roost  of  NV«foun.lIan.l  is  north-.-aslwanl.  not  south-w.-slwar.l  as  this  theory  sii|.|.os,.s;  an.l 
further,  that  tlip  ouljtoin);  wat.-r  through  Calmt  strait  in  oii  the  Cafie  Breton  side,  nn.l  i-  c|uiie 
.listiiut  in  its  .lensity,  lemiH-ratur.-  nii.i  other  features.  '  ..in  Belle  Isle  n.-,t.-r;  while  ^iroun.l 
Ca|K>  Ray  the  teii.leiuy  of  ih.-  water  is  lo  make  inwards  fowanls  the  «iiill'.  t.i  biilante  the 
outflow  on  the  oilier  side  of  CalMit  strait. 

It  is  surprising  that  the  <-rrom-ous  theory  renunliii;-  .  •..nstani  inward  How  through 
Belle  Isle  strait  shoiil.!  have  trained  so  much  ciirreniy.  wh.  n  tlie  ti.lal  elinrucler  of  the  current 
in  the  strait  was  asi-erlainiNl  as  far  Iwck  as  18-54. 

This  information  is  containe.1  in  a  report  liy  a  Xewfoun.llaud  official.  Mr.  M.  II.  Warren, 
which  was  found  after  the  piil.licati<.n  of  the  results  obtained  by  this  Surv  .y  that  are  referred 
to  above.  The  refKirt  is  addr»-sse<I  to  the  Col  nial  Secretary  of  NVwfoiin.Uan.i  and  is  '!ale.l 
February,  1854.  Mr.  Warren  states  that  he  ha.l  l*en  more  than  twenty  times  through  the 
strait  in  sailing  vessels,  and  thrice  in  a  steam  sloop;  and  as  Sujierintendent  of  Fisheries 
for  the  Newfoundland  Government,  he  had  sjient  the  months  of  July  "and  August  of  the 
previous  season  cruising  in  the  strait  and  had  anchored  several  limes  in  every  harbour  and 
also  rowed  in  a  boat  from  harbour  to  harbour.  He  was  accordingly  requested  to  re|«Srt 
on  the  navigation  of  the  strait,  and  in  the  t-ourse  of  his  re|»ort  he  says:— 'The  tides  in  the 
Strait  of  Belle  Isle  are  generally  regular,  flowing  east  and  west:  on  the  risiii  •  tide  setting 
to  the  westward,  on  the  falling  tide  to  the  eastward  alternately  every  si.\  hours.  When  the 
wind  prevails  east  or  west  several  days,  it  influences  the  tides;  .sometimes  with  a  prevalence 
of  east  or  west  winds,  on  the  change  of  the  tide  there  is  merely  slack  water.  In  the 
event  of  a  calm,  there  is  scarcely  any  danger  of  the  tide  hauling  a  vessel  on-shore  on  the 
Labrador  coast,  the  tides  generally  setting  off  the  Points.  On  the  c-oast  of  Newfoundland, 
from  Cape  Bauld  to  Cape  Norman,  the  tides  are  not  regular  but  set  into  Sacred  and  Pistolet 
bays,  which  are  very  dangerous." 


-^^^^^m'^m^m 


Tin:  riKi!i.\  i>  i\  III  1 1. f:  />/.A;  A/wi/r 


riic  kIc.i  of  ;i  I  oii-tliiiil  irirt^inl  III 


■  |>iMr«  III  )tr  li, I  nil  till-  ilrill  "f  in  l« 


.in<l  ii« 


tllfV  .in-  iimr.'  ii^iiilii    m;u  .lilflm;;  nm.ir.li.  it   li.i-.  Ih'i'ii  iniirir.l  iImi   iIii«  j,  iln'  niii-l.iiil 
dirpt'liiiii  1.1'  llif  1  iirri'iil,      Tin'  (.(iniTsc  nl'  llii<  i*  iiiiith  iiiMr.r  llir  Iniili  l|ll^^^•wr.    ;ii  it  iii.iv 


In-  !«liilfi|  ill  ip-iifral.  Ill  it  "III 


II!  "lini  iiclHTf  .irr  iiiim.TiHi-    il  lln-  oiitir  riui  nl  Hi  lli'  Ulf  .Iriil 
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Tlir  .iii.i!l  iiiiiiiiiiil  i.r  iti.lr;iiiL'lil  l.ns.ir.l-  lln-  >lr,iil.  r.l.;iiM'l\  in  lIn-  i.'iiiir;il  ilrill  nf  llie 
Liilir.iilnr  .  iirr.'iil.  \>  ^il.n  iIhumi  In   the  jicUrt'.,    •••r  "iiIn   .i   Mr\   mimII  |Mrri'iil.n;«-  nf  llif 

'"■■■i."""  'I ilirrml  nf  I  III-  .Iniil  rvrr  I'liliT  il       ('.i|il;iiii  V;iii;.'li.iii.  «lin  r.Mili-il  fmir  mmm 

nil  lli'llr  ',|r,  .|:i(i.,  ill  II  |.,iiii|.lilfl  nil  llii-  iiili|i'.  I  llinl  fnr  Ini  ii-.li.rir.  v\lii<l.  .  iil.r  ill.-  .Ir.til. 
llnTf  .in-  llfl_\    llllll   |i:i».  till-  Minlllh  mill  ;;ii  -.nlllll«;iri|.       Ill  ilnitl_'  ,n  llii-\    f(illn«    ill.-  t''  IHThI 

drift  nf  till'  L.ilir.i.lnr  iiirr.-iil  uhi.li  |,i,,^.,  |{,.||,.  |.|,..    .,,,,1  ||„.  |,ir^.,r  Iktit.  iil«.  i;r.>iiiii|  at 

til.'  rlllrmic  I'  In  lllr  -.Iniil. 

riii.  L'.ii.Tiil  .iMilli«.ir.|  ilrifl  |.iiM  III.'  iiiiMilli  ..f  III.-  ,tniil  i.  i-nrr.ilHiriil.il  l.\  Mr. 
I'  .1  (  iilliiii,  lit:lilki.-|«-r  nf  III.-  xiiitli  liulit  ..II  lii'llc  Ml-  II,-  liii,  |jv,.,|  (}„.„.  1,11  (lis  life, 
iiii.l  liii.  iii.->  Imi-ii  ill  .  Iiiirni'  fnr  Hvf  \.-iiri.  Il.>  .|.-«  rilx-,  ih.-  i.  i-Utu'-.  » lii.li  fnll.iw  tlic 
outer  l.iil.niilnr  «-nii^l.  ii«  |.n.*iii);  lli.-  mniilii  ..f  iIk-  Mniil  mi. I  ki'<-|.iiii;  ri^'lit  mi  InHiinK  th«- 
oiil.'r  i-ii|K-.  of  Nrwfoiin.llmi.l  iil  Kop.  It  i.  mily  lli«-  Ix-r^-*  llml  iir.-  <  I.i-m-  t..  the  L.-ilirudur 
si.le  tliiit  iMil.-r  Ihf  .Iniil,  mi. I  tlii-v  iir««  ii.>l  ..in-  in  t.-ii  nf  tin-  »li..l«-  niiiiiU-r  After  tlu-v 
lliiK  filler  tlie  .Iniit,  if  lliey  ...me  out  ii^iiii  iit  all.  il  ii  al«ii>>.  iil.nit;  tlie  Ne»f.iun.||«rnl 
si.le.  ,i.  \ie\ve.|   fmiii   Hell.-   Ule, 


I'lihhriitiiiii  nj  tiirnil  iii/iiniKiliiiii .  KverN  eii.leiivoiir  liii^  In-t-ii  made  In  di->|H-l  those 
liii-ileadiii^  idea*  wliiili  wniild  In-  «>  .|mi){er<>ii>  t.i  r.hi|>|«iii>;  if  aceepted.  In  Dei-einluT, 
l^''-">.  a  iiotiee  to  Mariners  wa-i  i-.7.ii.'.|  l»v  the  Marin.-  D.  ^. art n lent,  .talinu  l>ri<-tlv  the  true 
chara.-ler  nf  the  nirrents  in  Helle  |«l.-  ,trait.  This  infornmlion  was  r.  issued  l.v  the  United 
States  lly.lrojjraphie  ntti.-e  as  N..|i,v  \.,,  4  of  IVMi.  In  review ini;  the  Annual  HejM.rt  of 
fh.-  Marine  I)e|.arlment  fnr  IVt.'i.  the  l,l\er|MM.I  •'.loiirnal  of  < 'oininerre"'  makes  the  remark: 
•'I'mlialily  III,-  ninsi   v.iliialde  |>nrlioii  of  this  re|..>rl   is  tli.-  <-|ear  statement  with  res|M-<l  to 

c-urr.-nls  in  tin-  Slr.iit  of  Belle  Isle This  survey  work  shoul.l  U-  |ila.-.-.l  in  the  han.ls 

of  ev.-ry  navij;alnr  Ira.lint'  in  the  r.-);inii  eoncerne.l.  without  charp-."  One  of  the  |ilales 
ill  the  report  of  this  Siirv.-y  was  als.i  print.-d  as  a  .lia).'rani  on  the  ■'N.irtli  Atlanlie  Pilot 
Chart"  for  March.  IV.I7,  with  an  explanation  of  the  <'orrespondeiu-<-  U-tw.-eu  the  current 
mill  the  tide  in  the  strait.  The  r.'|M.rt  on  Belle  Isle  strait  has  U-en  extensively  reviewed 
in  maritime  periodiials.  especially  in  (J.-rmany.  (r.KNl  summaries  of  the  results  were  niven 
in  the  ".Vnnalen  der  Hydrn;,'raphie,"  the  "TVirtschritte  der  ()/eaMo>;rapliie."'  and  in  the 
Bn.>k  ""^  itices  in  IVh-riiLinn's  "Mitteilinwn."  I'art  '.•,  IVMi;  N'os.  .VM)<(  and/'.  Ueviews 
were  also  j;iven  in  Ih.-  '■.Vnnales  de  Ge<n;raphie.""  and  the  ■'Scottish  (ieonraphical  Ma>.'a/ine." 
The  information  is  now  >;iven  in  the  Supplement  .if  IS'.l'.i,  io  the  third  edition  ..f  the  ".New- 
foundland anil  Labrador  I'il.il."'  |>ulilished  liy  the  .Vlmiralty.  It  is  thus  hope.l  that  the 
for»;er  erroneous  views  will  no  lou^'er  Ik-  aeeepted. 
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THE  CPRRESTS  IX  BELLE  ISLE  STRAIT 


I    * 


TIDE    AND    CI  KRENT    IN    THE    STRAIT. 

Characteristics  of  the  ti<le.~Thc  ti.le  in  Belle  Isle  strait,  as  reeor.ie.1  hv  the  R.auffe  at 
Forteau  ..ay,  has  a  ran^e  which  is  sel.lo.n  as  ,„„ch  as  five  f.^.f.  It  is  similar  in  tvpe  to  the 
usual  tide  of  the  North  Atlantic  on  these  roasts:  as  for  example  the  tide  at  Halifax.  It 
shows  with  the  usual  .listinetness  the  alternation  from  spring's  toneaj-s:  hut  as  the  ranpe  is 
so  small,  the  neap  ti.les  are  apt  t..  Ik-  irrepular.  It  .litters  from  the  ordinary  Atlantic  tide 
m  showmp  very  marke.lly  the  <liurnal  ine<,ualily.  When  the  mooi/s  declination  i,  hijrh 
north  or  south  of  the  e.,uator,  the  two  ti.les  in  the  day  are  >  erv  unequal;  one  of  the  two 
having  a  range  of  as  inu.h  as  4(1  per  cent  more  than  the  other.  The  .leclinalion  influence 
IS  thus  almost  as  strongly  marked  as  the  change  with  the  moon's  phases  from  springs  to 
nei.ps:  but  the  efl-ect  of  the  moon-s  distance,  which  ii.  the  Hay  of  Fundv  is  the  strongest 
feature  in  the  tide,  is  here  so  small  as  to  lie  .iiiite  ohscure. 


C: 

<; 


The  effect  ..f  the  wind  on  the  Iwight  of  the  ti.ie  is  well  marke.l.  as  inav  Ik-  .-xpected 
with  a  strait  open  at  hoth  en.) .  an.l  where  the  range  is  so  small.  Ihe  .secon.larv  un.lulation 
IS  always  evi.lent  .m  the  li.le  ,urve.  an.l  g.xs  on  continuallv  just  as  it  dm-s  at  ..ther  ti.lal 
Stations  on  the  open  Allanlic  coast.  1  is  here  alH.ut  the  average,  as  co.npare.l  with  Cape 
Race,  St.  Paul  island,  Halifax  and  Yarmouth. 

Tidal  ehh  ami  jknr  in  the  strait.— TW  foregoing  characteristics  of  the  tide  in  Belle  We 
strait  have  In-eri  described  with  care,  tK>cause  e^ery  feature  which  the  tide  sh  -v.s  is  .lis- 
tinctly  reflected  in  the  current.  This  come.s  out  clearly  when  the  strength  of  the  dal  .streams 
IS  measured  with  a  current  meter  and  the  direction  note.l  everv  half  hour,  dav  and  night 
The  strength  of  the  current  changes  in  the  same  way  as  the  tide,  from  springs  to  neaps- 
when  the  diurnal  ine.piality  is  pronounce.l.  th,-  .urrent  alternates  in  exact  correspondencj 
with  the  variation  in  the  range  of  the  li.le:  an.l  any  irregularity  in  the  tide  <urve  is  e.|unlly 
noticeable  in  the  current. 


I'     i  -^^  **»•"  observations  of  the  current  were  continuous,  it  is  clear   that  anv   variation  in 

:^  speed  will  be  quite  evi.lent.  although  there  may  be  a  preponderance  of  flow  in  oiu-  .lirection 

Ij  ,  *_  rather  than  the  other:   an.l  even  if  this  preponderance  is  so  great  as  to  result  in  a  continuous 

flow  in  one  direction,  the  variati..n  is  still  distinctly  marke.l.     It  niav  therefore  W  stated 

« .  *^**  ^^^  •'■'^"'  ^''''"""  '"  'he  current  is  always  present,  and  that  it  occasions  a  flu.tuation  in 

_  complete  accord  with  the  tide,  .showing  all  the  variations  which  the  rise  and  fall  of  the  tide 

;,  '  ■■  exhibits.     The  most  marked  of  these  variations  is  the  diurnal  inequalitv,  which  in  the  case 

of  the  current  is  distinctly  greater  than  the  change  from  springs  to  neaps. 

Greater  jlou-  iv  one  direction.— \i  the  current  were  due  solelv  to  the  rise  and  fall  of  the 
tide,  it  woul.1  always  Ir>  of  e<,ual  strength  in  both  directions;  for  even  with  diurnal  ine<,ualitv 
the  tidal  streams  would  be  equal  in  pairs.  But  in  fact,  it  is  the  exception  for  the  speed  of 
the  current  to  Ik>  cpiite  equal  in  the  two  directions.  There  is  thus  on  the  whole,  a  gain 
m  favour  of  one  .lirection ;  or  an  over-balance  of  flow  inwards  or  outwards  as  the  case  may 
be.  This  is  equivalent  to  a  continuous  flow  in  one  direction,  super-imposed  upon  the  ebb 
and  flow  of  the  tide.  It  is  thus  best  to  regard  it  as  a  separate  element  which,  in  combin- 
afjon  with  others,  makes  up  the  movement  of  the  wafer  as  actually  met  with. 
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This  view  is  the  more  reasonable,  as  a  dominant  flow  of  this  character  mav  po  on  for  a 
week  at  a  time,  or  even  longer,  in  one  direction  or  the  other:  and  it  must  therefore  be  con- 
sidered as  sonietliinK  'iistinct  from  the  more  regular  tidal  fluctuations.  In  amount,  the 
average  rate  at  which  the  water  pains  or  makes  in  the  one  direction  mav  be  considerabl- 
over  one  knot  per  hour.  This  movement  comes  to  an  eii.l  by  graduallv  decreasing  in  amount 
and  thus  allowing  the  tidal  streams  lo  resume  th.ir  ..<,uality  of  speed  in  the  two  directions. 
In  this  iH'haviour,  the  under-current  acts  almost  always  in  the  same  wav  as  the  surface 
current;   so  that  the  whole  body  of  the  water  appears  to  be  affected  alike. 

It  is  this  element  of  domiuant  Hou  which  brings  tlie  icelK-rgs  into  the  strait,  or  keeps 
the  strait  clear  of  floating  bergs,  as  the  case  may  Ik-:  acconling  as  its  prevailing  -Hrection 
IS  inwanls  or  outwards.  In  the  season  of  VMH),  icebergs  came  into  the  strait  as  late  as  the 
middle  of  September,  at  a  tinie  when  tlie  dominant  flow  was  inwards. 

In  describing  this  element  in  the  current,  we  have  l».en  careful  to  keej.  to  a  statement 
of  the  fa.ls.  The  reason  for  it.  or  the  causes  which  give  rise  to  it,  we  will  discuss  later  on : 
as  it  is  a  question  whether  or  ■  ,  u'  is  i-eriodical.  and  what  relation  it  has  to  astroiw.,Mical' 
factors  or  to  weather  coiiditi<  .i,. 

THK    ELKMENTS    WHICH    MAKE    UP    THE   (  UHnE.VT. 

With  the  general  explanations  above  given,  we  may  now  descrilje  more  definitelv  the 
various  elements  which  m,.ke  up  the  current  as  actually  found.  This  is  the  Ijest  way  to 
approach  the  subject:  for  an  attempt  to  describe  an.l  classify  the  various  wavs  in  which 
these  currents  behave,  would  give  the  problem  all  the  comj.lexitv  which  it  presents  to  any- 
one who  endeavours  for  the  first  time  to  grasp  it.  or  make  it  intelligible  to  others.  We 
will  therefore  take  up  iu  order  the  different  elements,  which  contribute  to  the  total  strength 
of  the  current,  ami  explain  their  relative  importance  as  components  in  producing  the  actual 
result.  Their  strength,  as  de.luced  from  the  observations  obtaine.l,  will  show  the  share 
which  each  of  them  contributes,  and  thus  enable  the  effect  of  their  c.unbined  action  to  be 
understood. 

(.numi  rhnrw1er.~To  U-gin  with  a  l)rief  review  of  the  explanations  alreadv  given. 
It  may  !«•  said  in  general  that  the  current  in  Belle  Isle  strait  is  primarilv  tidal  iu  its  character. 
While  under  the  control  of  the  tide  alone,  it  will  turn  regularlv  and  run  with  cpial  strength 
in  each  dir<.<tion;  the  flood  .setting  westward  and  the  ebb  eastward.  But  in  addition  to 
this  tidal  fluctuation,  the  water  has  almost  always  a  tendencv  to  make  through  the  strait 
in  one  direction  more  than  iu  the  other.  While  the  ti.lai  fluctuation  goes  on  uninterruptedlv, 
the  water  is  thus  making  a  continuous  gain  to  the  westward,  or  to  the  eastward,  as  the  case 
may  be.  This  over-balance  in  one  direction  we  may  term  the  element  of  dominant  flow, 
which  IS  su(.er-imposed  upon  the  usual  tidal  elements.  It  gives  rise  to  much  complication, 
as  it  IS  large  in  relation  to  the  strength  of  the  tidal  streams,  especially  at  the  neaps  when 
thev  are  weak. 


(I).   Tidal  elemeiit.~\\\uk'  the  current  is  under  the  control 


any  dominant  flow  in  either  direction  t< 
ditions  are  to  be  di 

2h 


of  the  tide  alone,  without 

complicate  matters,  the  usual  astronomical  cond- 

istinguished.     The  effects  which  are  chiefly  noticeable  in  the  tide  and 
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12  'J  in:  cri!i,'t:\  IS  i\  nii.i.i:  isi.i:  stumi 

mnciil  ill  till-  ^Iniil  iirc  (1)  llic  oriliiiiirv  cluiii.'c  from  s|)rin<;s  to  iitM|is.  with  tin-  moon'-, 
|Jiii>f>;  jiiid  ;.'  tlif  iliunial  iiii'((ii,ilit,\  wliicli  i,  ^'iiNitcNt  wlicn  tin-  moon  is  ;il  its  m,i\imiim 
(licliiiiilioii.  iii.rtli  or  -ioutli  ol'  llie  ('i|iiiiti>r.  Tliis  iiici|iialil,v  i>  (|iiitf  m>  distinct  in  tin-  ciirrciit 
a- in  the  tide  itsi-ll'.  At  ihomnximnni.  itsiimonnt  is  so  larp- thai  llio  (iitr.Tcri.c  in  lli,.  strcnj.'lh 
of  till'  <  iirrciil  liiirin:;  llw  conrs,-  ,if  the  (hiy  is  disllTictly  jrrcatcr  than  the  (htrfn^ncc  lu'twfcn 
s|>rint:s  and  \n-\\\\>.  On  the  other  iiaiid.  the  variation  in  the  moon's  chstance  Ironi  i>orij.'ct' 
to  .iiHiL'ir.  lias  no  a|i|iri'(iabif  inthiciKr  in  tliis  rcpoii;  althoiiuli  in  the  Hav  of  Fiindv  it  is 
a  factor  of  the  tirsi  iiii|iortan('i'. 

{iu\  Current  without  (iinriiai  inei|nality.  At  tinu-s  vviieii  the  moon  is  on  the  e((nnt(ir 
or  near  to  it,  tlie  tidal  Mreanis  are  e.|nal  in  the  day  and  niyht.  'I'iie  nea|i  streams  have  on 
the  !iveraj:e  Ij  per  cent  of  their  slreiiiitli  at  the  s|irinf,'s;  which  is  [iracticallv  the  same  per- 
cpiitafxe  as  the  variation  in  the  raii;;e  of  the  ticje  from  sprinirs  to  neaps,  'l"he  averaffc 
vpIociti«>s  as  found  from  the  measureinenls  tliroiii;liout   the  season,  are  as  follows:   - 

Ciirreut  at  Spriii;:  tides;  tlood  or  el'li  velocity 1  ,,")ii  knots. 

Neap  tides  '•  "  (|  (^is      •• 

It  is  to  he  noted  that  only  one  or  other  of  llie-e  can  \)v  without  diurnal  iiie(|ualit\  in 
tin-  .same  lunar  month:  for  if  the  moon  is  on  tlie  eipiator  at  the  full  and  chaiiir*',  Hiere  will  he 
tlic  ina\innini  of  diurnal  iiic(|iiality  at  tlie  i|uarters,  or  vice  versa. 

(/»,)  ("urrent  w  itii  diurnal  ine(|uality.  At  times  wlien  the  moon  is  at  its  maximum  declin- 
ation north  or  south  of  the  eipiator.  the  day  and  ni^rht  streams  are  most  iniecinal.  In  the 
24  hours,  one  tlood  and  one  el)l>  an-  very  strong,  while  the  other  two  are  weak.  These 
weak  streams  have  on  the  average  only  ;jl  per  cent  of  the  velocity  of  the  strong  ones,  'I'hev 
correspoiiil  with  the  dates  at  which  there  is  greatest  ine(piality  in  the  range  of  the  tide  itself. 
The  average  velocities  of  the  two  uneipial  currents  are  as  follows:  — 

At  Spring  tides;  strong  flood  and  strong  ehh 2.  J7  knots. 

weak  '■  weak  ehh (i  7l'     " 

At  Neap  tides;  strong  flood  and  strong  ehh l.iu     " 

w  eak         "  w eak  ebh o .  3_>     " 

It  is  to  1h-  noted  that  the  two  strong  currents  may  Ix.th  occur  in  the  day  time  and  the 
weak  ones  at  night,  or  vice  versa,  according  as  the  moon  is  in  north  or  south  declination, 

('■.)  Tause  of  the  tiilal  streams.  It  is  evident  that  these  are  the  counterpart  of  the  rise 
and  fall  of  the  tide  itself;  and  it  is  interesting  to  compare  tiieir  strength  with  the  range  of 
the  tide.  The  average  range  at  springs  is  :i\  feet,  and  at  neaps  J  feet.  The  extreme  range, 
when  there  is  diurnal  inecpiality.  is  al)out  .">  feet.  The  ehh  and  flow  through  the  strait  is 
no  doiiht  <hie,  as  in  other  straits  elsewhere,  to  a  ditference  in  the  time  of  high  and  low  water 
at  its  two  ends. 

(II).  Ehmrtil  ()/  (li»iiiii(iiil  //..»■.- This  is  the  gain  which  the  water  makes  iti  one  direc- 
tion more  than  the  other,  notwithstanding  tlu-  tidal  fluetiiatiun  whicli  clieeks  it  or  help  it 
on.      It  is  the  over-halance  of  flow  inwards  or  outwards  through    the    strait.      It  will  be 


////;  f 7  /.-y.-A \ •/ ,v  ;.v  in.i.LK  im.i:  .v/zm/t- 
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Ik'sI  first  I..  i;iv,-  tl.v  f.-i.ls  rc-MnliMi;  tliis    .IriiicMt  in  the  cum-nl;  m>  iIut.-  is  s„  Mr. ^ 

U-u,U-my    I.,   ,.N,,|,,iM   il   otl-lian.l.  ;,-,    l„.i„.    „c<r,s,ril.v  .1,,,.  |,.  uin.l  ,|i,liirl,;,M.v.       \\uh 

fill!     klKlwlclLrC    (.1'    ullMl    IKCIir,,    Mil    .•\|.hlli:iti„ll    (Mil    Itctlcr    In-    ,.lllir|l|. 

Tliis  ,.|,MM..tit  nf  .loMiiniiMt  tl.iu  l,;,s  I,,-,  M  .Mn-lMJIv  HrlrniiiiM-,!  Iliniimhuiil  th,.  soasoii. 
fur  ,M(h  .Liy  <m  ulii.ii  „l,.,.rv,.ti..„s  wen-  s,.,iirr,l.        Its  miiioiiiiI  is  fouii.l  fr.,ii,  tho  .iitlVToii.r 

of  liiljil  vi.j.Mitv  ill  tlu-  lw<.  .lir.-ctions  diiriiij;  iiiiv  < i|,l,.t,-  |„.,i.,.|  .,f  .M  i„,iir,  ,,f  (,h,,.rvii- 

tii.ii.  It  is  ,iM,;illy  iiiip.issil,!,-  I„  ,,l,|;,i„  ;,  ,,.rrfct  r.-siiit  imiI.'«>  :,!!  tlu-  f,.iir  lid;,!  slrfiiiiis 
of  llio  .Imv  tm-  iiK'lii,!...!,  I„...,ii>,.  o|-  thr  hrisr  ,li„r;,„i  i,i,.,,iinlilv.  |!„|  houwcr  lan'o'tii,. 
iiUM|,ialit,v  may  I.,-.  Ilie  lloo,!  ami  ,bl,  siroaiiis  slio„l,l  !„■  ,.,,„al  in  ,,:,irs:  ;,,„l  if  bolirpairs 
sliou  a  -litlVriMcc  in  favour  of  on.'  .lir.Tlion.  this  irwii.at.'s  a  .loniinaiit  tlou  llial  way;  an., 
tlic  amount  can  Ik-  ili'tcrniiiu-d. 

To  as,vrtai.i  with  accuracy  the  ^-rcalcM  .lomiiianl  tlou  in  ,.adi  .iircction  wliici,  occiirrcl 
■  iurinir  the  season,  its  amnmil  was  \v,.rkc<i  out  exactly  fn.m  Ih..  vci,,cilv  in  .-ach  half  lionr 
.liirimr  the  conrse  of  the  ,!ays  on  which  the  ;:rcalcst  f|„„  .„.,.,irrc,|.  |h,.  |,.„^rih  „|-  |h,.  jnnar 
ilay  hciiiif  taken,  willi  Ihi'  followini;  results:  - 

Kastuanl.  1.311  knots,  on  .hily  :!l.  'j-hc  ciirnMit  run.iin;:  coutinnoiislv  ca>l\var,l  with- 
out luruiujr.  hut  tluclnatin;;  from  .'  Tii  knots  to  (I  .".it  knot  uilh  Ihc  el.l)  and  lloo,|. 

WeMwanl.  I  AVJ  knots,  on  SeptcMi.lcr  In,  Th,.  ,.,irreni  runniu;;  conlinuousjv  west- 
ward wilhunt  turnin-  l>nt  finctualin-  from  L'  (I.-,  kimts  to  (i  lil  knot  with  the  floo,|  and 
el)l). 

The  .ivera^'c  in  each  direction  from  all  coin|,lclo  davs  on  which  oiiscrvations  were 
.secun'd  .Iminj;  tiie  season,  from  June  to  S<'|itcinher.  is  as  follows:    - 

Dominant  (low  while  Kastward.  .ivcra^re n  (,s  |^,„,| 

Westward,  avcrajrc n  o,-,     •• 

The  last  (inures  cannot  he  taken  to  indicai.'  Ihc  r,  iativc  amouul  of  inward  and  (mt- 
ward  flow  liiat  l.ikes  [.la<'e  on  (In-  whole,     lint  th.y  ,h.  in.licate  the  avera-e  spoed  at  which 

the  water  may  make  throujrh  the  strait  in  o lir,;<-tion  „r  the  other,  when  this  averaije  is 

taken  for  a  period  of  considcrahle  lenirlh. 

Arhwl  nmrni  i„  thr  .trail.  -It  is  thus  evident  that  the  dominant  flow  i,  otl.m  s.itlieicnt 
to  ov.Tomie  the  ordinary  tidal  streams,  and  pn-vent  the  .•unvnl  from  turninir  as  it  other- 
wise would.  This  will  occur  uhen  llu-  li.lal  streams  IhcmscUc.  arc  weak,  as  ihev  may  In-  at 
the  n.-aps,  or  when  (he  diurnal  incpiaiity  is  lar-e.  As  an  actn.ii  rcMilt,  the  current  may 
turn  only  oure  during:  the  course  of  the  <l:,y;  or  tlu-r.-  may  even  l)e  a  continuous  How  in  one 
direction  with  a  tlnctualion  in  speed  corrcspon.jiiii;  to  Ihc  tide. 

Tlic  .jillercnt  elements  whicii  make  up  the  actual  current  as  foun,|,  niav  be  classed 
ii!  ijirec  ;:n:cps  as  fi,l|r,ws:— 

'''•'■''"''""•      I  I.   Moon  New  or  ImiII.     Spring's.     Sln.n- currents. 

Synodic  month.  I  II.   Moon  at  (he  (^iar(ers.     NVaps.     Weak  curren(s. 
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IVritxl:  the      (  '"  ^^"<'"  "♦  ^l"''-  'lei'li'iiition  N'lirth.     Groutest  diiiriiiil  inequality. 

Tropical         I  ''•  ^^o*'"  ""  Kqnntor.     No  iiie(Hiiility  diif  to  lid.il  eleim-iits. 

month.          I  "*■  ^^"*'"  '*•   Mux:  -lecliiiiition  South.     (Jreatest  (liiirniil  inotjnality 

1^  in  the  reversed  direction  to  North  declination. 


(f'aiise,'*  or 
period  under 
discussion.) 


I  I.  Donn'nunt  How  Kastward;  either  very  strong  or  weak. 

■j  11.   No  dominant  How;  liilal  elements  alone  o|)eratinf;. 

[       III.  Dominant  flow  Westward;  either  very  strong  or  weak. 


If  "• 
J'  1 


When  it  is  considered  that  some  conihinatioii  of  these  various  elements  must  always 
occur,  and  that  all  possible  combinations  will  take  place  in  course  of  time,  the  great  com- 
plexity of  the  current,  as  actually  found  in  llie  strait,  is  fully  explained. 


»-.. 


I    )■ 


<: 


It  willl)e  nnnecessaryto  give  all  -  ,  issible  combinations  ina  tabular  form,  with  numer- 
ical values  based  u])on  the  various  ei-:..  is  deduced  from  the  observations.  The  extreme 
velocities  which  can  result  from  any  combinations  are  given  in  the  following  table;  and 
for  comparison,  the  greatest  velocities  as  observed  in  the  two  seasons.  These  extremes 
must  occur  when  the  dominant  flow  at  its  grei.  est  strength  runs  with  the  strongest  tidal 
St  am  which  the  diurnal  inequality  can  produce,  or  when  it  runs  against  the  weakest  pos- 
sible tidal  stream,  which  it  overcomes  and  reverses. 


TIDAL  ELEMENTS  IX  THE  CURREVr. 

Tui;e  velocities  of  the  Tidal  Stre.nnis  themselves,  when  unaffected  by  any  Dominant 
Flow  in  either  direction. 


Conailious  Nece?«ur\' 


Tides  Euuai.. 

Day  and  niulit  tide? 

the  same. 
(Moon  on  Equator.^ 


xJit;hn.\l  Inequality, 

(.\I(jon  at  niaxiiiuim 
declination  North  or 
South  of  Equator.) 


At  limes  when  tiiere  is  no  dominant  tiow  in  eitlier 
direction:  — 


.-\t  Spring  Tides.. 
M  Neap  Tides.. 


Fh>od 
westw.'ird. 


Knots. 

1 .  no 
0  tj.s 


Ebb 
eastward. 


Flood 
or  Ebb. 


El)b  or 
Flood. 


Knol^. 
1.50 
0.6.S 


Knots. 
2.27 
1   (M 


Knots. 
0.72 

(j.;i2 


I.I.Mni.NG   VELOCITIES  OF   illi:  ClUnENT. 


T.Mii.F.  .showing  the  combination  of  conditions  necessary  to  produce  the  greatest  veloci- 
ties po»ible  in  the  flootl  and  ebb  directions:  and  the  greatest  possible  reversal  of  the  ordiii;irv 
directions,  bv  the  dominant  flow. 


THE  CURRENTS  /.V  BELLE  ISLE  STRAIT 


u 


C'uuilitioiiA  Xert'ssari . 


niCRSAL  iNEailALITT   AT  ITS  MaXIHL'U. 


Stronger  Streams. 


Weaker  Streams. 


Flriod 

:»ettiim 

Westward. 


Knots. 

If  fiominant  (low  is  Wk.»t»ard,  at  '  At  Springs...  3  09 

greatest  ever  oiisorved:  nameh',    • 
1.72  knots  per  hour  '  At  Neaps 2.76 

If  dominant  flow  is  Eastward,  a;  "  .\t  SpriiiKs 
greatest  ever  observed;    iiauielv.   ) 
1   40  knots  per  hour.  At  Neaps 


Kbh 

setting? 

Eastward. 


Knots. 


3.67 
2  44 


Flood.  Ehb. 

{Keversed         (Reversed 

indirection.) ,  indirection.) 


Knots. 


-  0  6S 

—  1.08 


.vnott. 
—1.00 

—1.4(1 


EXTREMl     \  Kl.OiniKS  OBSERVED. 


As  me«.sure<l  in  the  two  st-asons  of  18-.4  and  19()(i,  tinder  st.rh  conibinatitms  of  conditions 
as  were  then  met  with. 


.    \i 


Year. 


E\tremes  a.s  obsened  in  1S94.. 
Extremes  as  observed  in  1906.. 


Flood 

.setting 

Westward. 

Ebb 

setting 

Eastward. 

Floo.i. 
(Reversed  in 

'    diret-tion.) 

Ebb. 
(Reveraeii  in 
direction.^ 

Knots. 
3.39 
•(  4J 

Knots. 
2.49 
2.83 

Knots. 
—0.22 
—  1.02 

Knots. 
-1.33 
-  1.43 

FtmTHER   POINTS    EXPL-UXEl)    IN   PART   II. 


$31 


There  is  little  ditfereme  .liseeniible  between  the  current  on  the  two  sides  of  the  strait. 
Cross  currents  may  be  met  with  at  its  two  ends  where  it  widens  out,  esi>eciallv  at  the  eastern 
end  wliere  the  Labra.lor  current  pns.ses  its  mouth.  .\t  slack  water,  the  current  in  turning 
usually  veers  completely  around;  but  this  does  not  amount  to  a  cross  current,  as  it  is  so 
weak. 


'J'he  [.os.sible  cau.ses  of  the  .lonntianf  flow  an.i  its  relation  to  wind  disturbance  are 
discussed  under  those  headings,  in  Part  II.  Some  practical  indications  are  there  Riven 
to  enable  the  mariner  to  infer  its  probable  direction. 

I'he  disturl)ance  of  the  current,  caused  by  the  direct  action  of  the  wind,  is  remarkably 
little  consi.lerino;  the  sit.uiti.m  of  this  strait.  The  amount  of  such  lislurbance  as  found 
from  the  relation  of  the  surface  current  to  the  under-current  and  from  other  indications, 
is  explained  in  Part  II. 


r.'  I 


H'-\> 
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Ttn:  rn!Ui:.\Ts  i\  111:1,1.1:  jsu:  sih'Mi 


i>  • 


'I  he  t('i.i|>criiliirc  lit'  llic  wiitor  ilcics  not  iifVonl  ii  rrli.ililc  iinliciilidii  ul'  llu'  (lirectimi  of 
tlic  liiliil  >lrfiiiii>  i>r  of  llic  iloinitiiint  flow  :il  the  lime;  nor  cjiri  rcliiiiuf  In-  |iliiif(J  mi  the 
"iilcr  tfiM|i("riiliir<'  to  iiiilicalo  lli<-  |>ro\iiiMlv  ot'  iivl»T;;s. 

I'lic  iiri'|iiiriilion  of  turreiit  tiiiilcs  to  slio«  llic  tiiiu'  of  >lii(k  uiitcr  or  iiiiixinniru  vchicitv, 
iiiid  llic  iiiclliods  (if  iitiliziiij;  the  nvsiills  of  the  oli><T\:ilioii'.  for  tlinl  iiiir|ioM'.  :irr  ,il.-o  ilis- 
f•u^M•ll  in  tile  M-coii(i  |p!irt  of  this  riport. 


I'AIM'  II. 

I.    OIISKUVAI  lll.VS  (HUMNIli;      \\|)    TI.1.1  VI  |i  \  I  1\  I;   j'l.MKv. 


I    }. 


<: 

'C 


Siirrciis  (if  1S'J4.— Ill  tlii.>  xmxhi.  iIk-  ciirrciit  in  HclU  1-lc  >tr,iit  was  cxainincil  in  lioth 
.Ink  iiiKJ  Sc|itoiiil>tT.  ill  tlif  ii.irroHfst  ])iirt  of  the  >lrail  lu'ar  Anionr  I'oint.  To  avoid  the 
tiilr  ri|is  wiiith  occur  off  this  jioint.  a  section  line  was  chosen  a  little  to  the  eastward,  on  a 
lini-  from  (ireen  ishiiid,  at  the  south  ^ide,  to  the  red  elitls  on  Ihe  north  shore,  which  lie  ini- 
iiiediately  east  of  Loup  l)a\  'I'iie  width  of  lh<-  strait  is  llierc  111  iniNs;  and  three  stations 
were  (hoseti  on  tliis  section:  Station  .V  at  one  mile  otV  (ireen  island:  Station  l<  in  ||io  centre; 
and  Station  C  tlircc  miles  from   Hed  <litV.     The  •      Ilions  of  Ihesi-  stations  are  shown  on 

the  chart,  Plate  I.     The  ii^iiai  depth  is  .Sli  to  4(1  fa ms;   hut  Ihe  water  is  here  i li  deeper 

near  the  iiortli  >liore.  The  lioltom  a|)|ii'ars  to  he  hare  rock  riiiinini;  in  ridfjes  parallel  with 
the  direction  of  the  strait.  I'Ik'  siirveyinj;  steamer  was  anchorcil  at  these  stations  for  one 
or  two  days  at  a  time;  and  was  moved  from  one  to  another  to  a.sccrtaiii  anv  diflereiice  in 
the  cnrr-'iit  at  tlie  two  su\vs  of  tiie  strait,  while  Ihe  same  conditions  of  wind  and  weather 
prevailed. 


The  titles  were  oliser\ed  siiniiltaneonsly  at  I'orteau  hay  within  1.'  miles  of  these  stations. 
In  July,  tlie  limes  of  hiirli  and  low  water  wcie  noted;  hut  in  .S']itciidier  after  the  tide  i;aiii.'e 
was  erected  tliere.  a  contimions  record  <lay  and  iiic;lit  was  olilaincd  for  Ixitli  tide  and  current; 
allhoiiiih  tlie  latter  was  much  inlcrrnpted  hy  harl  weather.  It  was  lhoiij;hl  heller  in  Sep- 
temlier,  to  keep  to  the  twn  channels  on  the  north  ami  south  sides  of  Ihe  Centre  Mank:  and 
accordiMf.'ly  only  two  stations  were  occii)>ied;  one  iK-injr  Station  ('.  and  tl ther  inter- 
mediate hetwcen  A  and  H.  near  Station  U. 


In  this  season,  one  of  tlie  lii;lilliou.se  siipjily  steamers  was  placed  at  the  di?posal  of  this 
Survey  for  a  period  limited  strictly  to  three  months.     The  general  itinerary  was  as  follows:  - 

Jniie  -Vt.  Left  St.  ■John.  X.H..  callin;,'  at  Halifax  for  materials  for  llie  tide  i:aUf;e, 
and  at  Sydney  for  coal. 

.Inly  7  to  Auj;usl  ',».  Surveys  in  Helle  Isle  strait  and  vicinity;  ami  crcclon  of  ti.h- 
(janpe  at  Fortcaii  l)ay. 

August  1(1  to  31.  Hetiirned  to  Cahot  strait  to  make  surveys  then';  and  called  at  Svd- 
ney  for  coal  and  su])|)lies. 

S«'ptcinlier  1   to  J.J.     Second  trip  to  Helle  Isle;  and  further  surveys  in  the  strait. 

Septemlier  I'd  to  -'!!.  Returned  from  Helle  Isle  strait  to  I'ictou;  iiichnliiiL'  :i  call  at 
St.  Paul  island  and  some  later  tein|)erature  ohservatioiis  in  Cahot  strait. 


J*.v  *!_ 
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'I'he  (latfs  .liiriiiK  which  the  currents  followed  fh-  li<k-s  with  the  ^rv: 
Miiil  lh<.  .oiulilioMs  of  weather  then  prevniliiiR.  are  Kiveii  hel.iw.     The  direcli.,,.,  „ 
are  iniipnetic.  the  siiine  as  nil  other  Ih-hHiiks.     The  nm>;netir  variation  is  M"  W 


re)»iilaritv 


>r  the 


<i 


MoM.lay.  .lul.v  !».  to  Fri.lav.  July  \:\.  Win.l  in.Klerate.  from  the  west  or  varial.le  in 
.l.rect.on.  During  Hn-  f-ur  .lavs  there  were  (iO  hours  v  esterly  win.l.  avPrawiuK  !«  n.iles  an 
hour. 

Thurs<la.v.  .lulv  -(i.  t..  Aitunlay,  July  .>N.  Dnrinft  two  previous  .lavs,  Julv  L'4  t..  '(I. 
Iher,-  were  ;t(i  h.)urs  .,f  wesfriy  win.ls  averaging  lo  in  les  an  h.mr;  and  {•  h.,ufs  of  easterlv 
an.l  variable  win.ls  averaginj:  H  miles  an  h.)ur.  From  July  l'(i  t.)  ."»,  win.ls  fr..rn  \.\V. 
to  S.W.  f.,r  .")-(  h.nirs,  averajfiiif;  1")  miles  an  hour. 

Afon.lay,  S.|,tendK-r  17,  to  Friday,  S,>|,t.-ml)er  L'l.  In.-ludinK  the  two  .lavs  previous 
or  in  ai;  from  Septeinl)er  I.",  to  :'l  there  were  7J  hours  .,f  westerly  win.ls,  avraKin^r  |.-,  ,„il,„ 
an  h.air;  an.l  7.>  hours  .)f  easterly  win.ls,  averapinj;  S  miles  an  hour. 

The  foll..winK  ,umn.ary  slu.ws  th.-  vel.H-ity  of  the  .urrent  in  the  tw.,  .lir,-eti..ns  wl.i.h 
in  these  perioils  was  nearly  e.|ual. 

July  !•  I.>  I  I  at  Station  .V,  an.l  July   I.'  an.l   i;{  at  Stali..n  B. 

DmHii);  IhH.d  ti.l.s,  tiia\iniuMi  westward:    I    10  1..  1   <I.S  knots  per  hour 
l)uriii>;  ,.|,l)  (ides,  maxin eastward:   I    .'iO  knots  |».r  li.air. 

July  L'C.  I.>  2S  at  Stati.Mi  B. 

During  H.hmI  tides,  nmxinnim  we.stward:   1    Hll  to  I   ilS  kn..ls  per  hour. 
During  el.l.  ti.les,  maximuni  eastward:    I    (IS  t.)  1    LT,  kn.jts  per  h..ur  . 

September  17  to  L'l  at  Stati.in  ('. 

During  «<hk1  tides,  maximum  westward:   1   Oj  to  .'  0-4  knots  per  h.mr. 
During  ebb  tides,  maximum  eastward:  II  HJ  to  1   SI  knots  per  hour. 

Ihe  ii.e.pialities  .,f  the  current  in  the  last  inslanee  correspond  with  t',e  diurnal  ineuualitv 
in  Ihe  ti.les  themselves. 

In  Plate  II  a  comparison  of  the  current  with  the  tide  is  given,  from  the  Report  of 
December  1894.  This  publication  of  the  behaviour  of  the  current  in  the  form  of  «  diagram 
showed  distinctly  for  the  first  time  the  tidal  character  of  the  current  in  Belle  Isle  strait 
This  was  so  different  from  the  opinions  then  accepted,  that  the  diagram  was  publishe.1  by 
The  United  States  Hydrographic  office,  in  the  North  Atlantic  Pilot  chart  for  March,  1SM7.  aJ- 
companied  by  an  explanation  of  the  nature  of  the  current,  summarized  from  the  above 
Report. 

S„rr,;,,  of  l!H)0.  A  summary  of  information  regarding  the  stations  at  which  anchor- 
ages «ere  .na.Je,  fr..m  June  7  to  Septemlicr  -',  is  given  in  the  table  Mow;  as  well  as  those 
of  ls'i4,  which  were  oL-eupicd  in  July  and  September,  as  state.!  aijove.  Ihe  letters  f.)r 
the  stations  were  continued  from  th..se  of  1S94,  to  avojd  confusion.  'I'he  positions  of  the 
stations  are  also  shown  on  the  chart,  Plate  I.  'I'he  hours  of  observation  are  the  total  for 
ea.h  station,  though  most  of  them  were  occupied  several  times  at  ditlerent  dates  In  1894, 
o 
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T/n:  cruifKxrs  j\  in.iii:  isi.r  sri/tn 


iiiucli  ..I  111.'  nork  wii»  .Inn.'  with.nil  iiiiclioriii);.  wliicli  r.'.l 
lii«i«.  il.»  >li<n\ii   ill   t||,>  hilil,..      'I'l,,.  (,,(.,1    tj 


liiri-i  the  iiiihiIht  nl  lioiiPs  on 


"liilr  iiilihilh    :it    aiK'lior.   tniiouiilnl   diirin^r  llic   s,.,i>„i,    |,,    |.||:{    |, 
'Livs  of  L'l  hums,  c.r  'Xi  lijivs  i.|'  \2  lioiirs 


iiif  ill  Hliich  oliscrviiliiiiis  wi-rt-  liikni   in   lltiMi 
>iir«;  f>)iii\.ili'ril    1(1   4tl 


^  r;u .        .tlaiKUi^, 


l)e|ill, 

in 

liitl,..in. 


Il..ur-..r 
oh.-MTVHIitm 
"1  Cnrrfiit 


l'..-ilj.iM.  M.   Ililli.  |.|f  SiruiL 
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■W  I       Id.-. 


4:i 

4tt 


.-.-.  ll..iir..     (1  I,  ,„,!,.  \    :(,,     u     ,,,,,„  ,,„,  ,,,„|  ,,,  ,;,,.,,,^  |,,,,,^,| 

'"       ■■  >'*'< S      IK      K.    )r..,„    «,.l    p..,;„t  ..,     I  ,l,;,i. 

'■"■'*      ■■  :t    1  rinl.-  >    .-.s     I..,, ".-I  ;...,Mi  ,,f  l,,„|,  l.iu. 

•■'-     ■■  -  »>  -  ^.  I"'    «    f' M-i  ,.„.|  ,,r  ,;,.■,.„  ,.I.-.„.L 

>>      ■■  10  r  „ul,..  S.   IJ    W.  lr..„,  <in,-.,h    „!:,, 1,1  huhih. ,„.,.. 

■'  "    '  ""li-  N.   l'l    W.  II.. •„  S,.ulli  hchl.  Utile  Nli-. 

'•'      ■  "  "  ""!•'-  >>•    ''      >■    !■■•  ■"  <•..]"■  Itiiulil  litflMl.c.ll.i-. 

"■'      '  ^  ''  '"li,-  N,    1.1     \\.  .v,,„i  S,,iilh  liKhl.  H.li.-  I-I,-. 

'■''■'■  ' *  ■  "  '"il«-  '^^  •■''>    l:.  lr..n.    \Mi..iii   l'„i„i  iiKl,il„„is,., 

41'  i.."lr-  r   7  Mul,-  S,  .14     i;.  f All,. .Ill   l',.,„,  1,..|,,1 „.. 

-'"'       ■  •'  •»  i"il''«  .'^.  ■"•     \V.  Ir.Mii  W  i„m:iii  l,,-ii.|. 

-■''■'  ^'  ■'<  mil''-  S.  S     \\  .  li.,iii  I  Mil.. I  l'..ir,i. 

""■•  :l  lliMile-  N.  !;     i:.  f, nil,  ..r  «,.s,,.,,.  ,,|   ,|„.  ,„.,  Hall 

Mill   l.ii.i.k>. 

■"■'I      "  7   .-|  Mlili-.s  S.   I     I'..  fr..iM  (,i-.ii|.,   i,l:,„;i  li;.Ltl,..i,-r. 

7   4  inilfn  S.   i;(    W.  fi...ii  (■i,n-..l  I'.i.ni. 


•■.■1     ■■         L' .'•i  mil..- N.  :t:t    i:.  fi.MM  ,M>t  ,.,„i  .,,  i:,v..„  ,.l;,i,.l. 

'"'        "  !■♦■'*  "'ll'-  •'•    711      K,    lr,,|„    «v-I    |,„IMI    of    l,..ii|,  |,,iy. 


/'/„/,  /.     All    iiilline  climl  ..f  Helle  Isle  strait  on  wind.  Ih,.  positions  of  the    'utions  are 
'Ikhvm   «heiv  iHuhoraj^'s  were  iiia.le  in  the  strait   in  l«.lh  season:.   jy.M  ;,n,l  •,      ■n,^. 

1  osition  of  the  ti.h-  fjaiiKe  in  Forteau  l.av  is  alsoin.JiVale.l.  as  uell  a-  the  |,oint  at  nhi.h  the 
selidoiier  «.i,  iiKioied  for  current  oliservations  in  liMlti. 


/•lair  II  Illustrative  of  perioiis  of  ti.jal  e.jiialitv  in  |S!M  ami  llMlli.  «l,en  the  tidal 
streams  uere  of  e,|,ial  strength  in  the  two  dir-etioiis  The  eorres|,on.len.e  l«-t»een  tide 
and  eiirreni  shows  elearl.v  the  ti<lal  eliaraeler  of  the  current  in  the  strait. 

In  \S<M,  the  current  ol.servations  and  tide  curves  are  shown,  dav  and  iii-lit  from  Wed 
nesday  to  Fridav.  S..,,lemlier  li.  to  Jl.  The  marked  dinrnal  i,KM,nalitv  in  t1,e  current  will 
U-  noted,  uhich  .orresfonds  with  the  ine.|.ialitv  in  the  tide  itself.  This  ine,|nalitv  is  ,.ro- 
nounced  l...(a.s»-  the  moon  was  near  its  maximum  de.linati.m  .North,  which  it  reached  on 
the  L'.'nd  ,.l  in  I,  l-l,,.,,.  tides  are  just  tiefore  the  iieajis;  the  moon  In-in^r  ;,!  jt,  l.^st  (Quarter 
on  the  .'.'nd  at  S  h. 

I-.  l!»iMi.  the  tide  and  current  are  shown  day  and  iiiKhl  from  Mon.lav  to  Fridav.  .Vu-ust 
-'D  to  LM.  The  current  is  in  evident  accor.l  with  the  lid-.  These  ..l.s,.!v;,;,„„.  l,,,',j„  .,,'",|,,, 
s|.rmi,-s.  the  moon  U.in.  New  on  tlu-  imh  at  ."i  h.  The  diurnal  iMe,,ualitv  is  deereasin.."- 
the  moon  k-ing  li'-'  .North  at  noon  on  the  .'Uth,  and  crossing  the  i;.,uator  on  the  L'3rd  at  4  h 


iSBSSiS^^^ii^ 
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■I  lir  |M,s,li,.„  of  M..:m,  S;,   \.vsr\  ..„  thr  li.|..  .ImjrniM.  i.  «|    .i.l.-,  f,,..   .„,  ihr  ,r,.l..  yiw.,, 
I  hi.  ,s  Ihr  1.  .^.•l  f.M„„(  lr..,M  Ihr,-..  ,„n,,,l,.|r  v.N.rH  ..I  IuIhI  ol.MTVMlion  at  Kort.-..u  l„n    in  Is'.s 

/•/-/,   ///.      r,„.||„.r  ill..,lr,tioM>  ..I  Ihr  v^.ri.ms  f..,t,irf,  i.i  ll„.  In-lnviour  ..(  ||,..  .nrn.Ml 

'•""''••"■"''   "'"'  ""•  ^' '^" '  'i'l''  '"--v-.     Tl...  HrsI   ,„.ri.Kl  >h.ms  ...,„.i, s  ,.l....rv. 

M..n>  fnm,  .M,.,„hn   l„  S.,lMrH.,N,  .Inn-  is  f.  .■:!.     I,  i„,.|„.|,,.  „„.  s,,ri„^,  .i.l.s  .|„.r,|v  .n,,. 
A|...p.,..  Ill,   nmou  l,..,nK  in  Apnp,.  „„  t|,r  |st|,,  „„,l  NVw  „„  lh.>  .'1,1  „|  1(1  |,.     'Il,,,  ,|„„„  ,| 
i'i".|>'.'lilN  i>  (..•.moiHMT.I.  .s  it„.  „„.„„  „  in  hi^'l,  North  .Mii.nlion  thro,.;:h..u»  thr  ..rn.Hl 
b.MnK  H"  North  ..,,  l|„.  |si|,  ,„  is  h  .  Mnvinnin,  North  on  the  >'nH  .t  If,  h  .  and   '.r  \,.Hh 
on  thr  :.';ird  iit  17  h. 

Tho  MTon.l  prrir,,!  is  .•ontiiiMons  froiri  Mon.li.v  to  Satiir.lav.  Jiilv  '.i  to  1  »  ■n„.  ti.ir. 
fall  off  towanU  thr  n,.a,.s  «hi.h  an-  in.l,„l,.,|  at  thr  .M.d  of  the  ,,..ri.Hl,  Thv  ,li..rnal  ,„ 
.•.|.laiil,v  .h.r.av..  as  th-  ....«.„  .rossrs  th,-  K,,„ator  on  thr  IJth;  an.)  on  tlu-  (ir>l  ,lav,  l|„. 
|.n.,!on,M.an.-  n|  Mow  |o  Ih..  ..a.luanl  i,  vrrv  ..vi,l..nt,  Thr  a.no.int  of  Ihis  .lo.M.nanl  Ho. 
■  s  so  u-rral  as  to  alio.,  thr  li.l.-  I.,  turn  onlv  one-  a  .lav,  uith  th.-  ansistan.-.-  of  th.'  .iiurnal 
in.'.(uahl.v;   allli..u,h  ll„-  li.lal  lliutiiation  ils,-|f  is  as  |.ronoiin.t-,l  as  .isiial. 

'Ihis  alfonls  a  s;o,«l  .•xanipl,.  of  111.-  n.isl.-a.liuK  .'orK-lusions  which  nii"hl  .-asiiv  r,-,i,ll 
from  oUr^ali,.,,.  lak.M,  in  Ih.-  ,lav  (i„,.-  onlv:  as  Ih.-  .•urr.-nt  d.H-s  not  lurn  .Inrinj;  (l...  ,|„v 
tim.-.  an.l  the  turn  wliiiji  .lors  ,Mciir  i>  ;t  niidnijjht. 

ri'ilr  rr  Ilhislraliv..  ..r  p.-ri.Hls  or  |,ron,Min<v.l  dominant  flow  in  the  nirr.-Ml  In  IIh- 
hrsf  ,...no.l  .sho^vn,  Iron,  July  :{ll  to  Aup>,t  J.  th.-  amount  of  ti.lal  flu.-tuation  is  .|„il.-  a^  lou.-l, 
as  usual:  w-t  th.-  .lominanl  How  ..astwar.)  is  so  strong  that  tlu-  .-urr.-nl  sHdon.  a.  tuallv  turns 
l^vo  oth,-r  short  ja-riod,  an-  ijiN.-n.  fn,m  .lulv  Hi  to  IS  and  S-,.t.-ml,.-r  In  an.l  11  u1„-m 
the  i,r.-,lonunan.v  of  How  in  on.-  .lin.,tio,i  or  llu-  olh,-r  is  .so^reat  as  lo  ..m-,.,.,|  th.-  li.lal  llu. - 
tuation  an.l  pnxluc.-  a  .orilinuous  tiirn-nl. 

During  th,-  w.-..k  tVon,  Mon.la.v  to  Salunlay,  S-,,t,-.nlH-r  17  to  .'.-.  tl..-  ,|o,niu,Ml  How  is 
".■>lwanl  on  llu-  whol,-.  In  H,,-  HrsI  thr.-.-  .lays  il  is  not  s»tti,-i,-ntlv  strouj;  to  ,,r..^.■„t  ih.- 
<urrei.t  tr„n.  turninir  "u  th.-  .-I.l.:  l.ul  it  incn-ases  in  amount,  and  towar.ls  Ih,-  ,-n.l  of  th,-  w.-,-k 
till-  curr.-nl  only  turns  one-  a  dav. 

At  (lu-  en.l  of  this  plat.-,  th,-  dir.-.tion  au,|  amount  of  th,-  .louiiuanl  How  is  sh.nvi,  as 
..I.M-rv.-d  lIu-oUKhout  th.-  season.  A  .omparis.-n  is  giv.-n  will,  li,.-  I.anun.-tri,.  >;ra.li,-nl.  or 
II..-  .liH.-re.,,-.-  m  llu-  h,.i«l,t  of  th,-  l,an,n.,-t.-r.  U-tw-.-n  H,-ll,.  Isl,-  a.ul  St.  .Johns.  NVwIound- 
liiM.I.  l-iom  all  111,-  u.,.|,-,.n.lo>ri,.al  inv,-stij;ations  ma,l,-.  in  r,-lati,.n  to  llu-  .lominani  How, 
Ih.s  was  ll».  only  w,-alh,-r  .cMKlitiou  foun.l  to  U-  at  all  ,-omparal.l,-  with  il.  This  will  Ih-  ,-n- 
plain,-,l  nion-  liilly  lal,-r  on. 

■I'll--  iManr„-r  in  w|,i,h  Ih,-  dominaiit  H,.w  is  s.-paratcl  fn.m  tlu-  lidal  ,.|..„w„t  in  ||m- 
.urn-nt,  may  Ih-  illuslrat.-.l  tVou.  llu-  Hrst  .-urr.-nl  ,H-rio,l  in  this  plat,-.  If  a  hori/,.nlal  ii„<- 
",n-  rul.-d  m.  to  e.,uali/.,-  llu-  tid.d  Hu,-lu;.lion.s.  th,-  <lis|an.-,-  of  this  lin,-  fn,m  llu-  a.lu.-.l  lin,- 
"t  "lu.  .Mun-uf  would  r,-pn-s,.„l  tlu-  anu.unt  ..f  tlu-  .h.minant  flow  to  llu-  ,-a.stwanl.  Tl.i, 
.■N|.lams  ;,.,aphi,ally  llu-  uuIIuhI  l.y  whi.-h  llu-  am  .unl  of  llu-  .lominaut  H.nv  i,  ol.lain.-d  -or 
.•:.<l.  .-ou-plvt,.  ,lay  of  oh^-rvation  Ihrou^lu,..-  Il,-  s.:uo.i.  a,  given  iu  llu-  M-parat,-  ,iia,;ran, 
■ti  llu-  ,-n.l  of  this  plat,.. 
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II  ,„ll„-r  n.n,lii;o„.<.      Thr  Mliioip-  ailH  Hin-.ti,,,,  „f  |h<.  HJn.l  .liirillK  th.>  |HTi.Nl,  nh.-u  i, 
i.ii  Ihr  |.lii|,.s.  „r<-  gWvu  in  Ih.-  Iiil>l<-  following.      l-heso  |M-ri.Mis  fiir  Ihr  wiii.j 
■  Ih.v  |.r<-vi..iiH  lo  ihr  lir>tmnin){  r.f  thr  obwrvntionH  of  111.,  nirrpiil  and  ti.lo. 
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PiATr  II,  — P^riorf*  ,1/  firfnl  Fquahtv 

ISP4     Frnm  Spplftiihfr  18  to  21    nnnn  in 
nnon.      Thr«i.l«v» 

1B0«.    FrntnAucux)  19 in 24. noon  inn  >nn 
Five  .ln^  ^. 

Pi  "TF  III        llirrent  cnH  Ti'lf   mmpartii 

IIKW.    Krom  Jiinp  17  to  23.  noon  In  nonn 
Six  (Uvd I 

Krom  July  8  to  14.  iicmjii  to  noon. 
Si\  days.    ... 


Hlate  l\.-Kxamplt»  of  Dominant  Flow. 

190fl.    From  .luiy  29  to  .Augu.sl  2.  nnon  li 
nonn.       Four  .iayi>.     Dnrnmani' 
now  F,afliv-aril.  , 

Frnm  July  15  lo  18.  ncKm  lononn  i 
Three  dayn.  Ilnniinnni  llo« 
r.astward | 

Frnm  September  9  to  II.  ninm  to! 
noon.  Two  day*.  Dominant  Howl 
H  extward 

Frnm  September  1«  to  22.  noon  to 
nnon  Sk  day*.  Dominant  flow 
^^•"""""l .1        22S 
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riip  Iwroinefric  condifioiis  corresponding  l»  the  f)eri.Hls  of  domiiKmt  How  sliowi,  on 
I'iate  n.  were  .-..s  follows:- -  Period.  July  20  to  August  2;  bHro.neter  f»liing  rapi.llv  r..n, 
•10.  1.,  :,i  „„„n  on  the  I'Sfh  to  2!».  70  at  noon  on  the  2!llh:  then  rising  gradnailv  on  the  whole 
lo  :{() Oo  by  noon  of  August  2.  Period.  July  1.5  to  IS;  barometer  failing  steadily  from 
■iO.-.iry  at  n.wn  on  the  12th  to  2-t  .->.5  at  not.n  on  the  ISth.  IVriotl.  SeplenilHT  !)  to  11-.  baro- 
meter rising  steadily  from  20  .S.")  at  noon  on  the  7th  and  reaching  a  rnaxiinuin  of  20. 00  al 
S  ..•citxi-  o;.  the  nth.  Period.  St-ptembcr  U\  to  22;  barometer  falling  from  H!l  2.i  at  noon 
on  the  16th  lo  a  minimum  of  20.4,->  at  10  o'clock  on  the  20th,  and  rising  again  lo  20  80 
bv  noon  of  the  22nd. 


M.    -IIMK    KKL.MION     IIKTWKKN    (IHHKNT    .\M)    TIDK. 

In  iposl  esluaries  and  .straits,  it  is  found  that  the  tidal  streams  ebb  an.l  How  in  forr.s- 
(.ontlenc.  with  the  rise  atid  fall  of  the  tide.  It  is  therefore  Ix-st  for  practi.-al  purposes  to 
determine  the  time  of  slack  water  in  relation  to  the  time  of  high  and  I,„s  water;  as  there 
IS  usually  a  constant  difTerenee  in  time  between  the  two,  and  when  once  this  time-interval 
1.S  tletennined,  the  time  of  slack  water  can  be  found  from  a  tide  table.  This  is  the  methotl 
given  for  the  St.  Lawrence,  and  for  the  strong  tidal  streams  of  British  Columbia,  in  the  tide 
tables  published  by  this  Sur\ev. 
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MmI  .n  H..II.-  I.l,.  Mr,,il  tl„.r..  i,  „m„-I,  ,|,(Ii..„lM   in  .|..^i-,„l,  „  „,..,|„„|  «lMrl,  «,||  ^nr  a 

-at..fm.l..rv  r..|;,.i..„  U-U..-,;,  ,|,..  ,,.|..  ,„„|  ,1...  ..„rr.nl ,-  ,„  ,|„.  ,..„..,.I.N.ti..,  uhicl.  it 

|.r..M-.,t,.     WMv  Ih.T,. lonmMMl  l|.,«  i„  ,.„..  .|ir...  li,.„,  ,t  i,  .ni,!..,,!  Ilul  th.- ti,|;,l  ,lr,M,n 

I"  that  ,|,rr,.t,o„  «,ll  n,.l  .,„K  1..  .ir.,M^'.T  l.nl  will  nn,  for  l,.„...r  ll,„„  tj,,.  u.m.I  ....riMJ       It 

-n-n   llM„  „lt,.n  1,., ,,,..„  |1,„I  tl...  tin,,.  ;.t  ul.i.l.  ,|,„.k  wat.T  .M-.Mr.  i riv  „r  lal-  \n  a,.  h.H.r 

-r  ,n..r...  m  rfiati..,,  I,.  |1„.  ,i,„,  .,f  |,i^,,,  „„.,  ,„„    ,,,,.,      .,.,,,.    .,j„Vr.,„.,  ,.f  „„,..  j,  „ „^,.., 

.-nstani    ..r    ..nv«l,..r,.    n^nr    it.      Kor  wl.rn  ll,- .lominanl  tl.m  !,,.,.,„.„,  i..  1„.  in  tl h.-r 

.|.r.M  !,.,„.   11...    ,|a..k    «„t.T«l,i,|,   lK-f..rr«,„t„.,,.arK  «il|lH.,.om..t.H,lat..  aM,|vi,vv..rs, 

,"'""'•    "'■  '""  "'"'"""■  "'''^''  ^"•'■"' "'" •■•''••m.lH..„n.,.,  .ow..ak  ast.,lH.,.N,.r.o„„. 

I.v  tins  ..|..„„.n|  „f  ,|.„„inaMl  Ij.m.  ||,..r..  u.av  no  h.n.'.T  In-    an   ,u-t,.al  >la,  k  «..l,.r  at  all.  at 
wliicli  iIk-  riirrcnt  »t<.|.s  ami  n>vers.-s  i|^  ilir.-ilimi. 

TluT..  i,  anulh.T  ,M,i„t  in  ll,..  nmv.inrnl  of  all  ti.lal  Mrrarn.  Iiovvrvr.  whi.l.  Immp.  , 
.■on,tant  relation  to  ll,..  tnn.  of  tl,o  ti.l,-.  It  i,  l|,..  ,.,.,nt  of  lini.-  at  which  tl.-  -Ir-M.^h  of 
Ih.-  rnrtvnt  ,<  .,n-,.:,tv..t,  „,  this  n,.,.,..,.,rilv  ,t,,n,N  ,lir.-.Hv  r-lalo,|  to  ll...  ...onx-nt  „;  halt' li.j... 

tor  th-  ti.i-  ,t„.|f  I.  Ih..„  risin?  or  fallin-  at  it>  n.:,xi, „  rat...     It  i,  aUo  ,.\  „i-„t  tl.  .t  this 

r-lat.on  .s  not  alfr-.l  if  th-  u  hoi-  Ih.,|v  of  th-  water  is  .novi,,.  in  on-  ,lon.i,.,M.t  .lir.-lion 

winl,.  11.0  -1,1,  „n.l  How    ,„  ,i,k,|  l„||„ .,  i,  „ki„.  pi;,,,,      n.i,  tl.-n  atfonls  a  t.n.-r..| .- 

*"'"  '""^ "  '■"^•■••"'  '  "'•'•  "''i<''  i^  '""  ^'tr-t-,1  In  th-  -1-n.- f  .luM.inant  tl,.w    l.ow- 

-v.T  f;r-„t  il.s  str-n;.'tli  i„av  1„.  r-laliv-'v  to  th-  li.lal  sln.;.,..>  tl,..nis-|v-s. 
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.1  !■ 


f  ,  /■« 


.         '  "  '■■'''''  •'"  '■^"■'•' ^"^'I'l''.  if  III-  'loMm,.,.,t  Ho.  i,  in  tl 1,1,  ,|ir-rtioM.  a>„i  th-  (ioo,| 

.s  t.,o  w-ak  to  Inn.  at  all.  th-  ,„a.xi,n„n,  of  tl,-  || 1  i,  r-|,r..s-nl-,l  l,v  ll,-  ,„i„i „  ,.„,r.,,„ 

".'  "'•■  '■' "■'■•■''""•  '■'"  "'>■  li""-  •"  "I'I'I'  llii^  •"■-■'n-  i,  .-s.rilv  th-  sa,.,-  as  i,  woj.l  I,- 

it  Ih-  l!.|al  -Inanis  u,.,-,    ,n,.,t!-(t..>l  I.v  .,„v  .,tl,-r -l-m-nl  in  th- .-nrr-nl. 

Trrh.n.r'  ,.,•/,/,„„„,„„,  I,,  ,)„„-  a-,,oai„l-,l  with  „nalvi:,al  L'-ou.-trv,  thi,  varvin- 
iH'havionrot  the  .-..rr-nl  -an  I,-  -lal,-,l  s„  ,i,n|.|v.  that  ll.-  r-snlt  of  th-  -l,an:;-s  i,  s..|f.,vi,i-nt'" 
l-or  -,th-r  lul-  or  -n,T,.nt,  tl,-  li,,,-  .an  l,..s|  I,-  ,„..:,v,r-,|  .|„„ir  th-  !,o,-i.onlal  axi>,  a.„i  tl,- 
h-iijht  or  s;,--,|  \-rli(;,llv. 


f. 


Ih-  li.l-  i.  onlinaril.v  n.,,rcs-„t-,|  |,v  ;,  ,i„„..,i,l:  l„„  ul.-„  |l„.,v  .,  ,|i„r„.,|  in.on alitv 

th.s   lx.-o>.,..>   ,no.lili-.l.     Th-   ;i,|-   .|,..n   l« ,„-,  ,.,    ,„ir  .,f   .i,„i|,,r    ,i,„„„i,U   ,„•  ,|,(,-.,,,„ 

■■""I''"'"'''"  '''^"•'■''  ■■ "'''Kv  .iloni;  Ih-  horizontal  avi-:  Ih-  total  ,,-,-i.„l  of  ||„.  two  -inn.oi.ls 

■Makn^'  np  th-  l-ntith  .,f  Ih-  Innar  .|.,v,     Th-  u'-n-rali..;;  .ir.l-.  ,,f  il,,-  Mt.u.oi.N  |,,vv 

.l.ain-t-rs  wl.i,-l,  r-pr- th-  a.ni.lil,,,!-,  ,,f  ||„.  iw„  |i,i,.,  „,■  .;|,,  .i,„.       i,,,,,,,,,  , ,,„,_.^^. 

of  th-  !ro,,i-al  .Month.  Ih-  two  -in!-,  ,.s|,.,n,|  ,,,,,1  -.,„1,-.,,-.  in  .[iam-t-r.  .,  a^lo  I,-  -,|„al 
wh..ii  Ih-  m.,on  i,  .,n  Ih-  -,|nator  a,.,|  lo  attain  Ih.-ir  n.,aviu,...n  ,ii,l-r-n--  alt-rnal..|v  wh-n 
th-  .noon  is  at  n.aximiin.  d— liiialion  north  or  >oiith  'vs],-i|iv-ly. 

Tl.i' <iirr-nt  -..rv-  r..|,r-s-ntinf;  th-  ti.lal  str-an..s  in   Ih-  two  ,iir-.  lion,   j-  ||„.  ,|,.riv-,| 

fn.K-tIo!.  of  <h,.  |i,l,.  r-.ir.v.  :ts  iai  poinl,  „„  ||,-  l„,ri/or,lal  axis  -o.T-^pon.lin-  with  hi.'l. 

wat-r  a..,l  l.,w  wal-r  on  lh..  ti,|-  -,nv-.  an,l  it,  mavinia  will,  ll.,-  I.  ,|f-|i,|-  points.  Tl",- 
].oinlsof  int-.s-,.|i„n  vuth  Ih-  axis  m.v  th-  ti,n-s  of  sk,-k  wal-r.  a.„l  th-  n.axn.ia  in  lh-  two 

<i.r-..t.ons  or,.„r  at  half  II i  an,l  half  -bl,      .Vt  li,n-s  of  .iinrna!  L.-pialitv  in  ||,-  li,|-  -u,v-. 

this  is  -(|,i:iliy  «,.|;  i,i;irk-(l  in  thi.  c  nrr-iit  (iirv-. 
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\hr  ..|...„...l  .,f  ,|"..uM..nl  (l.m  i,  ,i,„,.lv  .,  r„i,i.,>.  ur  I.hmtmiu  "<  Hi-  l...ri/.ml„l  axin 
,iIh.v.-  Of  IH-I.m  llu-  ,•.xi^  of  ,MMi..Hr>  ,„  |)„.  ,  i.nr  M,.-lf.  ||  „  ||„„  .,l„i.,,.,  ||,„|  „  |„.„  .|,„„. 
liurit   tl..«   .U|.rn.-ru-i,  ,1  Mi:ikr,  Mc.  rrnl  .liar.t'.-  in  Hi-  li,|.,l  th.-liiMlioi,  iU-lf.  ul,i.l.  U  mIjII 

""■  '•■' f""-:i'">  "f    li Mn.l    .,M,|,liiu.l...     II    „uTrlv  a.l.N  u  .■.m,|„„l    l„  ih.-  ..r.lm;.!- 

i.M  till-  ..(If  ,1,1,.  „(  ihr  rvl,,  Mtiil  .Iclii.n  fr.mi  tli..^r  Mil  il thcr. 

'I'll.-  .'tr-.t  .,1  this  ,li,,ii>r-  j„  II,,.  ,„.,iii.,n  ..f  II vis  i,  „l,vi.,.i,;  iiH  il  .M-,»,i„iH  .1  H-rioiis 

''"I''"' "'"'   '"  ""•  liiM-  |.,>„lH.ii  ,.l   III,.  ,,„i„N  „l„.r..  Il„.  ,„r»,-  ,nl,.r.p,l,  ||„.  „vi,    „|,i,.|, 

r.-,,r..s,.„i  III,.  ,|,„U  „,,„.r..  Wl.ni  llii,  .li.in.r,.  i„  ,„„i,i„„  j,  ,„|ii..„.,„,  ,|,,  ,„„  ,,,.„„„„ 
l.inK.'nti:il  I..  III,.  ,  „r\,.  .,l  ,„„■  of  i|,  niiiNiniiiM.  |h,;.iI,;  „„.|  I»„  ..f  ||„.  ,|.„.k  «„|,.r,  ,,r..  in-rc-.l 
in  "II-  «lil-li  i,  -Mil  „f  lini..  I.v  hall  ih,.  ,.,.ri,.,|  „r  ||,„,.|  ,„  ,.|,|,.      |,  j,  ,|„„  ,  ,,.  ,^  „,,,,  „|_. 

alt.Tn|lH.|i;ni„ur..ll Mrr-iil  » ill!,-.  «  h-i,  .,  ,..r,.;,l..r  .,r  h.,,  „i ml  ,  .  .JitlW.  nlial  tl..w  i, 

super  iiii|M,H-.|  ,m  Ih,.  Ii,lal  ,.|,.|„,.„|.  „iih  ,,r  ujil,,,,,!  .liiinial  in,..|iialils 

■Ih.-  niatl..r  .,<  .hi,.!'  i,n|„.rhin.v  i,  Ih  ,l  ||„.  „ia\iii,a  .„,  Ihr  .  urrnit  .iin..  an  .i..|  .li,- 
|.la,r,l  in  'In,,.  |,v  ,,„>■  amo-iiil  of  .haiip.  in  li„.  ,,o,ili,„i  „f  ih.-  hori/onl^il  axi,;  ..v-.n  «l.-n 

thw  U  snlli.i,.t,l  I.,  niak-  a  niaxininni  pa,.  ov,.r  to  II ]ht  si,!,-  of  th,.  axi,.  an.)  l...  ,„,».    , 

"""'""""  "'"'  "I'l'-i"-  -iK"-     < »!'  tl Ih.  r  ha,.,!,  a.  Hi-  aM.onnt  of  Ihi-  ,  |,a„...  i,„  r-a,.... 

th,-  poinN  of  in|,.rs,.,,ti„n.  »hi.'li  r.pr-s..nl  ,1a,  U  u  ,|,  r  ,,ppro.,-h  -,i,li  oihrr  i,.  pair..  .'oal-M-. 

an.l    .-v-nlnallv    ijl.app.Mr       I'll-    max Ihi.  ,;irv-    .r-    thn,  Il „|v  ,,oint.  wiihli 

inainlau,  a  lix-,i  li,„,.  nlali.,,,  to  th-  orid-ul  li.h'  ,   n.-       Kr,,,,.   an  analvli-al   ,tan.|-poinl 
thi.  IS  ,-ll--vi,|,.nl  an.l  in-r-ly  r.'.piin-,  '.,  Im-  «(al,.,|. 

Th-  inivaril.is:-  of  .-..ui,,,,,..!!,  iH.',,Mir-i  h-mI  of  .nrn.iil  v-lo.i|v  uilli  a  ..iirr-nt  ni-t-r 
regisloring  to  th..  hnM,lr..,llh  of  a  knot  is  aU,.  ol.vi.ms;  a.  Hi-  Iru..  li,,,,.,  ,.f  uiaxininin  an.l 
nnniiniiMi  sp— ,1  ,aii  tli,i.  !„■  i,„  ,rlain..,l  ac.,.|ir.,l,  y  l,y  ploliim;  Ih,.  n...or,|. 

Crrrnt  /„//,,,  ^  rii-  niHlio,!  thus  in,li<at.vl  i.  Hu'  onlv  on..  I,v  uhl.li  .urnnl  lal,|-s 
ran  l«-  pr.-par.nl  that  «ill  not  lK.<'on,-  in.orr.Mt  «h-n  th,T..  i,'  a  .loinin.inl  ll,,«  in  .,n..  .lir.- 
ti.,.i  ..r  III-  olh-r.  In  the  prq.anilion  of  tl,,.,,.  fal.h...  Il„.  tin.,,  of  maxinui,,,  IUhmI  aial  ,1.1, 
ran  1«.  ,|...ln-,.,l  from  th,.  tin,,-,  of  half  ti.!-,  hv  ,iiir-r-n.rs  «hirh  an-  alw.ivs  constant.  Th- 
t.liu-  of  maximum  fl.,o,|.  as  >;!,,.„  in  Ih-  .•urr.-nl  lal.l-.  must  U-  tak.-n  li,  ni.an  -illi.r  th,- 

greatest  strength  of  the  inuar.l  .nrrenl  in  Ih,.  llo,„l  .l.reelion.  or  th,.  K.ast  slr.'nj;lh  in  II 1,1, 

direetion.  areonjinj-  as  there  is  or  is  not  a  .lomin.'int  oiiUvariJ  (i<,w  against  it,  will,  suHi.ient 
strength  to  overeon,e  and  reverse  it.  A  eorrespomlini;  m-anin;;  must  Ik-  -iv,.,i  t„  the  maxi- 
lunm  -111). 

Such  tahles  won!,!   not  always  in.li-ale  th..  a.ltial  .lir.'.li.,,,  of  the  .urrenl;   l,ut   !l„.y 

woul.l  show  when  a  vessel  w„ul.l  meet  with  th..  ^rrealesl  or  least  at nl  ..f  li.lp  .,r  hiii.lran.'e 

Ml  the  <lirecti.„i  in  whi.'h  il  is  goin,.,'.  that  ran  .,ee,ir  at  the  .late  in  .pi.-sli,,,,.  This  woiil.l  I.,' 
of  nior.'  praetieal  v.ilue  than  an  attempt  !.,  ^nve  the  time  of  ski.'k  w,il..r.  wliL-h  .vould  .,nly 
\h-  eorrect  wliil..  |||..re  was  m,  appreeial.l-  ,im..unt  .,f  .l.,mina!il  flow,  as  there  niav  then  Ik- 
no  slaek  wat.r  f.,r  twelve  h..urs  .,r  i.i.,r.-.  On  Ihe  wh.,h..  a  lal.l.-  of  sla.'k  wat.-r  wonl.l  .,nly 
l>e  approximately  .•.,rr,.et  for  •■il.out  half  th.-  tim.-.  .in,!  th-  olh-r  half  of  the  tin,-  it  u»„!,|  (u- 
misl.'a.litiir. 

These  tal,les  of  maximum  flood  an.l  el.l)  «oul.!  atror.l  eoinj.lete  information  as  to  II,,. 
actual  current,  if  the  ad.led  element  of  .lomiuant  flow  coul.l  l.y  any  means  ),e  pr.-.li.t,  ,1,  or 


.^rmt^m^mat 
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......TlMiMnl  al  tl...  Ii„„.,  |„    ,1,..  ,„„n,„.r.      -Ihi,  .,„.„,i„n  «,,  ,|i..,,.,  j„  „,.    ,„,^,   ^.„  „„,^    ,,., 

' '"""    ••'""■  ""■•  ■■'•  ••"•  'I »•■  li-.tr  It,.-  omU    ii„|i..,,l,..,„  ..1   .,   ,,r...i;    ,1   |,„„l.   ulu.h 

.•tlill.lr  tlic  |>r<.lMl>lr  ,|ir.iti..ii  ,,l  llii,  ||.,«   to  In'  kli.iuii 

l>nl„  /„r  ...nrnl  l„l./...      |,   mm*    Ih-  »rll  |„  ^,,..  ||„.  ,|,,,,   r.,,,r.li„:.  I...II,  U,,.   lin,.-  r,.|.,. 

iM.n.  Utu.vt.  .„rrr„l  .,,,,1  li.l.-  «|,i,.h  „r,.  r..|-.rr..,|  f.  ..Un...  ||.,,|  rr.„li  iV ■.m,„.|.-I.. 

ri'cliK  I  on  111'  llic  cili.ir\  jlinii,. 

.        ' ' '  ■'■'' '■  ^'•"■'^  ^^^"''^      '«''-'l  "I"'"  "l-'n;,li,.n,  .1  li,,,..,  «l„.„  ,.  ,liir,r,M,r  ,„  H.r.. 

Ill  ii  clniiiin.iiit  ilinilli.ii  i«  li.i-l 

■I  irn,  ..f  SI;,.  Iv  W.Irr  i„  U..||..  M,.  .|r.,il,  nil-r  ll„-  I ,„  \V;,.,.r  ,,r  r...u   '.V,,|,  r  .,. 

Fi)rtf(iu  l>ii\  : 

li.  111. 
Ill    'vi|,   (,,.,i.rj|    :,Nrnij:r   fn„n    .'S   <  ,.iii|.nr..liw   ..l.v.r\;iliuri-    if 

•llllv    Jlllcl    S'|ilclllll.T  ... 

Ill    1'.""..    .M.MM    \;,|||,-.   |> 1   I    ,|.,|U    ;n,  ,.,,_-,,  ;,,   ,A|,|,,|||..l    Ih.|,,>,. 

.IillM'  tci  SriilruiiMr  .  .  I  ..,,, 

si.Hk  Wiii.T  iii.T  II  w  „v  I.  w     n,,:,!  iv.iiii..  ,  II 

\..M     .,N    N,K|  IIU„.        Im   i.nl-r   (,,  ..liM.ilMl..  .•.„„|,|,.|.-lv   IIm.  ,.tl.-.  I   n|-   |1„.  ,|,„„i„„.t    f|„U    i„ 

n.nkiiijc  tlu-  hiM.-  ..f  ,L„k  «i,t,.r  I,,,,  rnrly  nr  (.„.  |;,lr,  ll...  .juilv  .■iv.t.,.-,..  ;,r,.  |..,|„.„  (,t  ,11 
C.-iir  ti.l..,  „|'  ll,..  .|.,v.  Tl,..  ,r,H.  ,litl..r..n.-  ..f  tin,,-  Ik  U...,.„  ^JM.'k  «.,l,.r  mm,!  .1,..  li,],.  Is  tl,„s 
1h..|  .l..|..n„i„..,l..  .\ill,..„.|,  „„,.  ,,..„,r,|  „v,.r.:,:..  f.,r  l.,.||,  l,;,,l,  w.,!.t  :r.u\  l„u  „,,!,..  ,|  ,  .1, 
1^  lliMs  l,„„„|.  ||„.  ^„1,„.  i,  „„,r,.  in„in.,ril,y  il,,,„  if  ,|„.  r..,,,!!  a.t..  .I.tU.-.I  iV,,,,,  ||„.  li.j,, 
tiik(.ii  >.'|i;,r;,liK 

(-M  Tiin-  nf  M„xi,n,Mu  Slren^lli.      |{i,,,.,|  „,„„,  „)|  .,h„|  „„|  ,|,.(i„i,,,  .,l,„.rv,,|i.„„  .,1,,,,|,„„| 
llir..M-hoi.l  th..  s,-asoM  „r  !!i(Hi,  id  tl...  ,l,,ii.,„s  i„  ||„.  ....nlr.,!  |,,-,rl  ..1  ll„.  slniit. 

rum-  ,.f  Mnviniinn  Str..n>rtl.  „(  ||„.  run,  „l  '.,r  „.i„i„„„„  «!,....  tl,..  ,.,irr.^i,t  is  r..v,Tso.h 

lltt.T    th..    m,)Ill,.„t    .,(■    l|;,lr    'ri.j,.,    ri,i|,ir    .,r    |-;,llil,i:.    Ml     K.  irt.M  II    lK,y:     - 

ll.lM. 

.VI  M11I1..11  I* .Vvorairc  of  :!i;  .,l>s(.rviiti.>ii* I:;,-, 

\t  Stiitiot,s  ii  m.!  |{  .  .  ■■         1;.-,  l"i. 

At  S;,ti.,n  T ••  ]s  •■  ^^^ ....'...       ,'|,i 

At  Stati.)iis  r  iiini  \.  .  ..  "17  ••  ,1.. 

"  1:11) 

Maximiiiii  Slrcn-tli  .•.Iter  Ih.lf  Ti,!,..     (Jpnenil  Av.thj:.- |  ■  >,; 

NoTK.-riu.  til.,.,  lak,.,.  as  half  ti.lr^  at   l'..rt.-au  hay  is  th.-  point  o..  tl...  li.j..  ,„rv..  at 

hi.ll  height  l,otw....n  l.i^-1.  a..,l  low  wat-T.  lor  li.o  li.!.-  i.. sti..„.     Thm-  is  .,.,  aporeoiahl,. 

.Iiffor,...,.,.  ...  tl...  ti.no-ii.t.Tvai  with  tl..-  rlsi,,.  ,,r  raUi,,^,  fi,!,.,  or  l.-(w..n,  .,;,(i„i,s  „,.  ihr  tw,, 
M.Irs  ..fth.-  stn.it;  l,„t  as  s!,o« ..  alx.v...  th,-  ti...,-i..t.-rval  i,„r.-as..s  as  th.-  poi.it  of  ol.s.-rva- 
tn'1!  IS  tarth.T  Iron.  Forlcai.  Lay.  to  li.t-  fastw.-.r.l. 

In  all  tho  ,h,la  hen-  f;ivrn.  th.-  ohservations  are  nMl,.c,-,l  to  Slan.lanl  ti.,,,..  ami  th.' 
r,-siiltin<r   ,liHVr,-nc<.s    ar,-    thus    in    ahsoh.t..    ti.ii... 
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III.— DOMIVAXI     FLOW. 

«!-"  .•..ns„|..r...l  .,,a,-,  ,n.,n  ,1,..  ,i.h,|  H,i,..„,„i.,„.      In  „,„.„.  „,||  ,,..  ,„„,,,,„„„,  ,, „,.. 

7"':"'"^  ^"\"'" •'■"'■  '^■-  "■•"'•''  -•■  *"-'-'v...      -nLre  i.  aU.,  ,,.... ,,  „,,,..    , 

'lirection  mm. I  :.,n,.,iMt   „t  111,-  ,i„iniiK.nt  fi.nv  tlir.M.ir|„„„  ,|„.  ,,,„„„ 

Tl...  v,,l„,.  in  -KLo-s  ,.,.r  |„.„r  «l.i,.h  ..v,,r,.,..,  ,1,..  ,.,„„„Mt  ,„•  this  ll,.u-  ,.,.  ,„..|,  .| „•    |,„ 

'"  '"-■';'"■'■"'  ""^  "^.ximMin  ,,„,l  iMiMiiMMii,  ,vl„..ili...  in  (l,o  |,..ri..,ls  „f  || i  ,,„|',|,., 

as  ni,Ms„r.,|  l,v  ,,  c.rr.Mit  in.'t.T  at  tli.-  ,|.-,n.lMnl  ,l,-|,tli  .,f  Ix  |V,.|. 

Thr,.,„l,ouM„„h  ...,„s  ilKT..  «.s M  .,„...  ..,„..  ,i,.,„i„„„  How.  ,„„l  „.,.,|v  i, 

«..yu.||  „.„U  .     AII,.wi,„  ,.,r  ,n.,.rni,,ho„s  i„  ,|,..  .,l,..n,,io„„  i,  .,.,..,„,  „,„   ,-,   ,,,, 
nmlMMu.  „i  ..,„.  ,|,n.,,i,.„  ,W  ,  ,„.,i,„|  ,.,  ,„,.  ,„  „,,,.„  ,,^,^.,  „,  ,^^^,  ^^.^.^..  ^  ^^^  ^^^^  _^_  ^^^  ^  ^,  ^^ . 
^Mu-n  ch..,..,l  u,  ,...ri..,|,.  ,|,..  p..„I,.  l„r  tl„.  ,»,.  .,.,.,.„,.  „f  ,.,„  ,„.,  ,,„„.    j^  ^,^  ,„|,„„.,\J 

lV.4.-.IulylM,.Js.  Ol.vrvMlio,„i„..,„„|,|„„,,  ,,„i„^i„„„,.,^,^.,i„„.^„,l^.  .,.|„.^.  ^j^,, 
■n.luMi,,,,,.  ..I  .l,„„,„,.„„  t|.,u  Ih„1,  w..,tu.r.i  ,nul  ..a^tu.r.l.  for  |„.ri;.,U  „,'  ,1hv,.  I.,  m\  ,hvs 
•''  ^'  >-.■  HI  „„..  ,lir...,i,.,.:   .1,,.  :„„.„„„  „.„  ,.P..I.,,.K-  ..„...,.,,;„.  ,,,„■  ,  k,„.,,  i„  „,,„.„;„ 

till'  llil.ll    \clcirilv. 

S,,„..„,l,...  .W„  s.  <)l...,.,„i,„„  i„„„,.,,„..,l.    ,,.,  ,,„,„;,„  „.,,  ,„.,„^  ,,,„„.,^,,^,  ^,,^^^, 

u.Mxv^.r.l.  |,n.l,,il,iv  ^ .iniliiii;  |,,  |«„  k,,,,!.  ,,„  ||„.  .nvnii;,..     Tl,,. 

w-stwMnl  at;  I  ll,ir|.|:,1.',l  Willi  li„.  li.lo  wii|,„„(   |„niin-. 

_>..,.N'n,!.,-r  1  M„  Jl      I),.n,in:„„  tl„w  w..,w.nl  <.,.,;,i,„.o,.lv:    „„  ,1.,.  ,J„.  .„„„„„i,.„  ,., 
'•  ^""'  ^'"'— •"-  "■"  '■v...,l,n.n    IS  )„„., 1  .■,,,|i„^  ,„  ,i,,^,i  ,„^„^,|i,^.  ,,^.  ,,_^,  ^|^^_ 

!""•■■      -Inii.'    is   to   -I.  <„,„i„u„„>  „l,„.,.,.li„„-  .l.iri,,::  ,w,.  w.vk,.      1) i,,.,,!   Il„w 

"■?;'■;:  '■"""";'"-'-     •^--^"  'l--^  k.  n  .;,   !„„.,:    ,,„,i„.  „,,  „,„..,,   „    ,, 

•'"^>     '   '"   '■'     l>"M..iMnl  tl„w  ...,lw,,nl.      «.r..:,l,v   .,„Mu,t.   i    17  k„.„..     ,  ,„  .,„,,   ,, 
<ii,illl.'cil  lo  liciiiiiii.iiit   \v.'>luanl  lli.w. 

•'nh    17  .,,,1   IS.    |)„n„^  !.„  ,h,v«  ,|,„„:„,,mI  I|.,w  ..;,-.u.„-,|.  av..,-,,::,,,.-  1    n-.  ^„„u 

-luK  ...  ,„  .s  ,  ,1,....,.  ,,|„„.  „ir  ,|,„  ,,,,„  ^„  ,.„,,  ,„.  ,,^„  ^,_,^^.    ^,^^^^^  ^1^  ^^  ^^^^  ^|^^^^_^^^^^_^^ 

..■'"    ".Is  .  a-tv  ani. 

,  „;!;'": ■'"^'^"  ■'''"■"■'^' ' -■■' -"f'„w ,„ar.i,  (;,.,.,..,. .„. 

1     I     ktH,,.;    .umnt  ,.nh    tiimla^  ,„„,.  ,,  ,|;,v  „a  ..,,„.  ,|av..  «,(!,  ,|„,  ,,,.„„„,,  ||,„„| 

•Vil-ii.t   .1  t.,  s.    -lYlal  ...|,ialilv   i„   |1„.  ,.,v,,  ,|i,v..li,,„,. 

.Vn-iist   -.,  ,,,  Ji.     ri,,..,., ;!„,:, I   i|,i,   .y,;.\.  ,1.,,,:,, ml  tl.,v    w,.,|-v,rl    ,vi|l,  I,:, I,,  v 
in  niiioiin!,  av.T.._':ii::  ''    '.7  kii..|-. 

.Vii-us)  .'7  i..  J  I.  Ti,!.,!  ,.  ,.^.!iiv  wl'i I  ,1 „,,„,  ,!,,„,  ,.;,|,„,,  ^^.,^ 

All.,.,   .M  ,,  S,.,,|,.in..,,.   !V   ,,|„..n,,i„;„  „„„.,,   |,,,^,„,   i,„   ,,„^„.„^„„    „,_^^.  ^^,^^.^^^.^ 
"vslwanl  „,,..„  .I,.,,,,,..,,.      ,,,.„„„  ^,„„„„„  „„  ,„^,,^,„,,,,^,   ,,,    ,^^    ._,  ^ ^^    ^^^^^  ^^_____^^ 

lli.'M  niniiin::  .■oiili,iii,,ii.k   u,.,|„,„.,i   willi,.iil   liiruiiif:. 

■N-|il.-ii.lMr   17  I.I  JJ.    Doiiiiiiaiil   How  wolwanl.  iii.T..:.si.>"  .I'lri'i-  >l.,.  -v.-O    'V   -^    •    ,,i 

I.)  1  -I      I         j.    !;(    )t  V. 

Tl„...  valii,.,  show   x..,-v  ,.|os..|y  ,1„.  .,,.....1  al   wlii.l,   ,1„.  .,,„.,  „,„  „„^,,  „,,„„.,|,   „,,. 
"'""   " '''•■'■"""  '"•  "'>■  """•'••  iu.h.'M.I-llly  of    li,!a|    l|i„.,„„j.„;.        Tl„.   ,liltW.MHrs 
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on  III  siK'h  H  wiiy  as  to  cliiniiialc  tin-  <liiiriii 


I'  lour  liclc. 
ilM(|iialilv  also.      \r\   llii 


ol    II 


Ins  iiiclliiMJ  is  iiiil 
.)iMle  .so  m-nirato  as  if  tl„.  s|...,-l  at  racli  half  li.Mir  is  lak,,,  as  rx,,|ain.  ,|  „n  pai;.-  i:}. 

Pnssihlr  rav.'^r.  nj  Ihr  rl„nn,un,l  //<„/■.  In  ..n.|,.;.v„riM;,'  lo  (in,|  ;,„  a.i,v,ualr  .vn.sr.  ,omr 
attention  must  be  given  to  the  ivlati-.n  of  the  doni.nant  Hnw  t..  thn  under  r.irrent  and  to 
wind  disturhaner  .  hut  as  far  as  uossihle  these  will  he  left  f.,r  „  ,uratr  ronsideration  There 
IS  no  evident  relation  between  th-  nireeti„n  of  the  loral  »i„d  and  thr  d.,minant  flow,  whieh 
IS  flt  once  obnoiis.  while  true  wind  dislurhan.  e  „rrur<  ^.■rv  seldom  and  is  of  r-hort  duration 
The  only  explanations  that  seem  possible,  we  may  classify  as  follows 

(I)  If  the  eanse  is  astronomical.  Ihe  flow  sli...iM  run  alternalelv  in  each  direetion  for 
some  well-defined  perLnl.  The  only  p.riod  which  the  ohservatioiis  make  at  all  prol.able  is 
about  a  forlniKht;  whieh  woul.l  not  in.licateany  relati.m  with  the  moon's  phases,  but  rather 
with  the  moon's  change  in  distance  or  in  declination.  Hut  after  careful  stiidv  of  the  facts, 
no  such  relation  can  be  ascertained. 


ii 


'.;?  '  f 


(2)  On  examination  of  the  tidal  curves,  there  appears  to  he  a  chancre  in  the  ha  f-ti.ie 
level,  by  which  mean  sea  level  in  the  strait  is  raised  or  lowend  f„r  several  d.-ivs  at  a  time 
If  this  change  were  periodic,  it  should  correspond  with  one  of  the  longer  ,H>nod  tides,  possiblv 
in  the  course  of  the  tropical  or  declination  month.  Rut  in  the  hannoni.-  atialy.sis  of  threo 
complete  years  of  ti.lal  record  at  Forteau  bay,  no  such  tide  of  loni;  period  could  be  distin- 
guished. 

(.S)  In  looking  for  a  meteorological  .ause,  i|  .mi.st  not  U-  too  hastilv  assumc'd  that  the 
wmd  is  the  only  factor  in  que.sti.m,  as  ll„.  result  may  be  ,|ui!e  as  m.,c!i  due  lo  Ihe  .mfer-MMe 
...  barometric  pressure  over  wi.le  areas.  For,  the  dir.-.l  ert'ect  of  the  ^^  i,..l  would  pro.iii.e 
primarily  a  surface  drift,  whereas  it  is  to  he  evpecle.l  that  a  dit!\.,,.,;„,  in  pressure  -.vould 
.•ause  a  more  even  flow  throughout  the  whole  -leplh:  and  this  corresponds  Ix-tler  with  the 
dominant  flow  whi.^h  afTects  Ihe  whole  body  of  iIk-  water.  Kxam,,les  of  a  trii.-  wind  drift 
h.ave  lK<en  met  with  in  the  sirail,  an.l  will  be  .iescrihe.l;  hut  ihev  are  rare  ii.  III,.  Mmm,..,- 
S4-a.son,  as  the  win.ls  are  not  hea^y  enough  or  .-.umcienllv  long  continued  t,.  cause  ll...  surt-,.e 
drift  to  exien.l  to  any  great  depth.  It  is  al.so  to  he  noted  that  Ihe  dominant  How  m.,^  eon- 
l.nue  for  a  wt-ek  or  more  at  a  ti.ne  in  the  one  direction,  which  a  wind  drift  would  nol'.jo. 

If  the  cau.se  is  meteorological  it  is  iIumvIo,-,.  ,„oiv  likelv  to  U-  found  in  a  diflrn.nce  of 
baromeinc  pres.sure  over  wi.le  areas;  an,]  a.ror.lingly  this  .pu-.stion  was  caiclullv  investi- 
gated  with  the  result  that  a  probable  relati.m  with  ll„-  .lire.fion  of  the  .lominani'  How  has 
iMM-n  found,  which  will  be  .xplaincd  below,  as  it  app.'ars  t.,  atr,.r,l  a  valuable  .lue 


V-i' 


(■i)  -I'herc  apficars  to  Iw  .s.,im..  rplati-.u  l",-tw,.o„  th.-  dir.'.-tio,,  :,f  the  d..!i,ii,anl  How  .-.nri 

Ihe  seas.m  of  the  year.     Its  direction  in  the  winter  and  early  spring  is  lua.le  evi.l.mt  hv  tl„. 

behaM..ur  of  the  flat  or  pan  ice.     When  the  .lominant  flow  is  weslwar.l.  this  iir.  while  drift- 

nig  up  and  down  with  Ihe  ti.lal  streams,  will  work  gradually  inwar.l:  and  .,n  the  ..ther  lian.l 

dominant  eastward  flow  will  soon  clear  the  strait . 


i. '  ■  y 
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Any  <li:{iii;('  in  the  c|( 
|>iis«ilily  Im'  ifl.ilcd   l( 


miilinnl    lidU    wili.li    hikr-    phicr    \iilli    il 


•^I'.l^oll   t<(   I  lie   \c.-ir. 


Il  ' 


>- 
<: 

c 


'■"  '"  ■'  ''"■'■" '■'  '*-  il'Ki-  '■..M.I,h,.n-<  uill,  11,,.  (lidVivnl  s,-;,v)ns-    l.nt  il 

"""""  '"•  ^'"'i'""''''  I"  II"'  'li'v-l  ••tlVrl  oi  !.,..;,|  v,i,„|,  I.-„,  ,.vnM|.|,-.  in  Ih.-  rarlv  ^,,nnj: 
II"'  I'.iM  Mv  -Mil  CM,,,,  in  I'n.n.  .m  .mM.tI.v  ,li.vcii.,u  v.lnir  IIi.mv  is  „„K  ;,  lijrhi  ,„>  „f'o,,sl..rlv 
"ind.  i|;iitr   in^ufiici.-nl    to  n<M,isi,,ii   ■,u\\    jcIimI   uiinl  drill. 

In  Ihr  .unnnrr  „.;,„.n.  11,,.  din-.  li.,n  ni'  l|,.-  duinin.,,,!  Il,>«  i.  ,„„r..  .liHimll  f.-r  rrsid..nN 
-.  '.shrnnrn  I,,  ol.s,.r^r  nr  to  ..slin,:,!,.  .•..rrrrllv.  :,-  ,1  ,.  n.T,-,«Mn  l„  n.nkr  ;,ll.  ■,»„■,.  t'.,r  fh.> 
■•'■iiM.-iry  l,d;d  sirc.ni.s;  In, I  l'r..,„  .„<•!,  inlnrni.li.,,,  ;..  ||„.v  „,,•,•  :,l,l..  |„  r,iniisl,.  il  ;.|,,„.;,r. 
Ihil  in  Mriv  ;,nd  .Inn,.  iIk'  nmro  nsN.d  din-.iion  i>  «rMu.,rd  In  .Inlv  .uid  An-nsI  il  is  mor.^ 
n  M;dlv  p;,sl«,,r,l.  .-.nd  n,  S..p|rnd,.-r  ;.n,l  OrlolHT.  urslu;,,.!  This  p-nrrnl  est.matr  of  ,t, 
dno.-tion  rnrresponds  will,  ll,<-  ..l.s.Tv.Hinns  ,.h|;dn-d  ni  Imll,  srns,„is. 

nrrinr  „f  thr  ,vm,.s,-,v  ,./  //„  ,!„„n,un,l  //„»  .  „,„/  ,t,-  rrlaho,,  In  III,-  l.„l„.i,l„r  nnrn'l .  -TheiP 
'.-  -in  .Mid.'n..,.  lliMl  ;,nv  In,,.  ,„.ri,.<l  ,.f  ,„i  ;.slr.,n„M.icd  ,l,Mr-,.-l,T  •■■in  U-  iissiRm-d  lo  thf- 
•l''Mnn,M,i  Hn«  ;  nor  r.n,  il  U-  ,.x,,l,-,in.-,l  :.s  ;,  wind  dril'l,  dnr  to  ll...  dinvl  rff.Tt  of  lornl  winds, 
i:-  <'.H!s..  is  Mi.p.uvnliv  r..|.,l..d  lo  wr.-ilh.T  .■ondiH,.„s  of  .■,  c.-niTid  <-l.„rn<-ter.  I.nt  llirir 
niMnrnr,.  on  ||„.  donnn^nl  fhnv  nn.st  !«■  indirrrl.  l»,tl'..ron,,.  of  l,„rorn,-trir  pressure  n,„.v 
•"  ..Lsn.n  ;,  ch;,nf:e  of  vojnino  in  the  (inlf  of  St.  i.aM  ron.v.  llnouirh  Cidmt  slr.il,  which  ni.iy 
I.Mve  ;.„  ert'cet  on  tl,..  fl„«  in  Hello  1,1,.  >ir„il:  ,,r  ,n,.iv  |>rol,,-.l.ly  the  etl'eel  nu.v  result  fro,',, 
.1  'iKin^'o  or  fln.-iM.-ition  i„  the  {.•lUn-dor  enrrenl.  uhiel,  follows  tl„.  e.-.stern  eoa.sts  of  l.(,th 
;.Hl,rn.lor  and  \ewfon„,lh,n,l;   ,.„.|,  »  tin.tn.'ition  in-in-  i.resi„n;d,lv  dne  to  rneteoroioKioMl 


It  -  f.ir.her  possil,',.  ih..,,  il„.  .lin-.i,,.,,  of  the  How  n,:,v  Ik-  niHnenred  to  some  estent 
Ky  :hP  didly  ;,v,.r.i:e  |e,el  of  th.  |„1...  .hove  or  lul.w  :,„.,„  ,.,,  1,,,.,,):  ,„„  ,|,u  variation 
..(r-'^TS  ..Uo  to  l,e  dne  lo  ni.-trorolofji.vd  infln.'n.e.,  :„  no  i.st.onorni.a!  |,erio<1  ran  l,e  I'onnH 
I"  .■".rrs|,o,„l  with  il.  Il  is  ..|:,u,!  !,y  resi,|,.„|,  ..f  !t,,l  1,,,^.  at  H,,.  n,idd!e  of  the  strail,  that 
tin  l.ii;he,l  tides  or.nr  with  u  inds  I'n.n,  the  noHlierl,  ,|U.,rl,.r.  l.etwe.^n  northeast  an,|  „„rth- 
we..|:    and  that  wind  in  the  ueM  „r  west-sonthuest  will  eaiTy  the  ti,|e  lower  than  any  other. 

It  is  interesli,,^,  !„  moI,-  !l,:,(  ,,n  a.^tnal  fh-.-lnation  in  ll„.  I,  d,i-Mi„r  .nrrent.  dne  to  ,torn, 
d  ^l.„■l.anee,is.,l„..r^ed.  This  i-  -,,|ed  l,y  M,..|.  ||.  iVnn..^ ,  w  I,,,  |.ms  h.nl  a  Ion.  ..x|,..n-enee 
-M  I:.-  J.ahr.MJor  eoasl.  On  the  .-...sl  i.nna-diiMv  n..r!l,  o'  H,  11,  M,..  l,,.|u,.,.n  l!oun,lhill 
1-1.  'M,  ;,n,|   |!at|l,.  harJM.ur.   !h,.  .nrivnt    ,.,:,i'.|ains  i!s  av..|ap.   Mued    -onlhward   while  Ih,. 

I '"^  •"''"'■'-'    ''''"'^    <-ntinn,..    Hair    ,li,vrli .in^    «,•.!, rh     .,r„l    „,ulhw..,|,.rK  .      \\,.U,rr    a 

M-nh..a>t  j;a!,-  1..  jrins,  !h,.  ,.„nvnt  ina\  l„.  ,vv,-r...d  .in.j  -,  t  n„il  hwa|-,l,  l!  lh„s  ^ets  towar.ls 
:''<■  din.etion  of  Ih,.  roniin;.'  win,!,  whi.h  Ihr  <-nrrei!N  ..  ,,!-|,  n  ,lo  in  IIk'm.  retjionv  After 
the  ;:;de  is  mer.  il  sets  sontliwanl  with  inui-n.'|l  >lien^'tl,   i',,r  j',,ur  or  live  dav,, 

>'Hh  a   Hn,-lu,i)i..n   in   th..  ;:,.,.,  r.M   -,..,11, ward  dril'l   ,,l'  l|„.  ,„itsid,.  mrr-nt.  l.v  ehei'kin- 
it  -r  helping  it  „„,  ;:,ay   i;iN,.  ri.e  l„  |,r,-..MV  ...    .,■!!,■    1:,„  vAh    „u   M\r  M,    ,h-,nl ;    an,|  Ihis 
-on,,.  ,.,,rres|,„n,l..n,.,.  will,   IIk-  pn.,lonii!ian.v  of  inw::i-,l  ,,r  ..ntward   How    i„  Ihe 


niay   liavc 
s!r;;ii    !k,  !•' 


I    ..,;,„;,ia./,.,:l  ,■„■„.,■,■  i,in:-ti,i,itr,l.      ll   a|.|pe,ir-   from   the  fore-,,in};  ,.\-|>lanalions  that 
Ihr  ,lir..elion  of  Ih,.  dominant  How  in  H,.ll,.  M,.  ,,.a>t  is  proi,al,lv  relal..,!  to  weather  eondition.s. 


■////■;  '■/  /.•/.■/•\7.v  /\  /{/■/  r.i   i.^i.i 
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llill   to  iiucstlpilr  liii'  (|iir-li.iii.   Ili,     I 
riuTc  lire   III)   1 


ni«i«  .il'  itiionii.iliciii  i-.  iiMlotiiiiLitrlv  \vr\    riconii.lcl 


Isl 


UTc  lire   III)   lp;ii-i(iii<'l;ic  ,,(.^r|-\  :iliiMi~    i\;iil;il,lc  ;i1,,m"   llic    !,ii! 


iMMilor   ({III 


I' 

'I.   riorlh  ..I    \M\, 


^sl...  Imt  „nh   JM  II,.-  ,vt:i,,„~  M.Mll I  «,.sl  of  slr,-,il.      \.,r  .,r..  iIumv  nl,s..n  :,li.,Ms  „|'  i|„. 

!.al.l;i.l,.r  .•iMivnl  Mitli.i.nllv  ,nnliMu..u-  l<,  ivv.-nj  ||„.  ,.|,;,,Mrtrr  of  ;miv  ;:,-IH'n,l  (iiulMal  i,.i, 
i'.  tl.1,1  .Mir.-Ml  .l,„.  lo  ,M..|,.„ol»;ri,:,l  i„ll, „•„,•,■.,  ..,■  I.,  ,|,o»  «l„.||„.,-  t|,i>  ,„rn-s|,„m|s  »i||, 
^'"  '""""   "'''•''  '••'^"■-  "'^ '•>■'■.,•  lo  ,,,irr  !!,,.  ,|r.,li.  .,„,!  uill,  ||„.  outflow   fr„m  il.     Il 

voul.l  iilso   1...   v;,|,i„l,|,.  lo   l,,,^,.   ,  „r,lhi„..ou~   li,l,-,l    ,v,„r,|s   I,,  i^ivr   ll,r  .L.iK    .iv.T;,!;..  \rsA 

'I'  II"'  li'l''  .'I  lli<-  l»<.  .'IhU  of  li„.  -■■..,\\.  for  ,,,M,|MnM,„  «ill,  III,-  ,lirr,.|io„  of  lh.-  ,l,mii„.Ml 
llou. 


A    fMJi    ,-N|.l;,MHlioM    i,    Mol    III.  r..fo,v    I,,    I V, .,.,.(,.. I,    ,„„■    I,    il    possil.l,.    I.,    .|;,|..    „|,;,|    |i„. 

."•IM.I   ...!,..•  i..  or  l„.u    il   o,„.,,,|,..   lo  ..|r..,.|    ||„.   ,V,„ll  V..|    il    MMV   1„.  ,|„il.-   |m„mI,|,.  I,,  ,.sl;,l, 

''"'''  "  '■•''■■'''""  '•'■'^^""'  ""■  "''^"i"  '■  '-ii'l'li..-.  ;,i..l  I |ir..,-llo„  of  11,..  ,|o„„„Mnl  li.,u,  u|,i,.|, 

I-  >..  MS,;..,!  ||,,|  ,1   ,„„v    |„.  ,,.^,.,,,|,,,|  ,,,  „!  ,,,,„,  ,„.,,,,,,,. .,,    .^,,,1  ,1^^^^  ,^|,.^_.^j  .^_^  i,„li,ali.,M 

.it  iinicli.  Ill  x.ilii... 

Allh.iu;;!,  I|„.  aviiiliil,!..  i„fo,„u,lio,i  .„,  |1„.  ,M,,,||..r  is  li„,it,.,|  to  ti,..  rej;i.„i  soiilh  a,„l 
v.v>l  ,,l  tl„.  sirait.  lluTf  i.  al  l.-a^l  ill.-  l,o,,..f;,l  f,,i|,i,,.  Ihat  th.-  slorm  .rnlr.-s  usiiallv  |.as, 
'"  ""•  -^ ''"■"■'!•  ""■''■  '■■"■1^-  >'-l'l""i  biN«  Tn' r  norlh  Ihan  Hi.-  |i,i..  of  ih,.  .|n,i|  iN..|f, 

As  a  iiivliminarv  in.li.ati.in.  i!  «as  foiin.l  in  I  VM,  |l,,,t  ,|„nn.c  llu-  ti,,,..  „f  ^r,.,.„t,.s|    ,|o„, 
Miai.l   fl.,«    .-aslvvar.l  tl„.   I.an,„i..|,.r  uas  l,i^-l,  a.i.j  s|..a.|y.  ui„.,-,.as  «l„.„  'ho  j,,,.,,,.-,!   u,-s|- 
»anl   llou    .,r..|,rr...|.  a   sl.,n„  .•.■nlr,.   «as  ,,assi;,^r  ov,.,-   .\,.wfo,„i.|h,„.|  ,„  l|„.  M.iilhuard  of 
IIk-  sir.iil. 

■I'n  if,v..>ti-at,.  Il„.  mail..,-  as  .■ai..f„IK  as  ll„.  inf.,n„ali.)i,  ..hlaiiial)!.-  a.ltnils  ..f,  a  s|„-,-ial 
S.-I  of  i„.-t,-„r.,l...i.al  .-hails  «as  kii„IK  pr..pai..l  U  \lr  l{.  F.  Sliiparl.  I)i,..,l.,r  .if  11,.. 
MfU-<.r.,l,.pVal  S,.ni...-,  .,„  nlii..!,  lh,.  l,ar.„M.-lri,.  Ii,i,.s,  ,„■  ,sol,ars,  u.-i-e  ..xtrMd..,!  lo  c-over 
tlie  a,va  of  II,..  sirail.  ■|h..r..  are  also  fo„r  ,ii,.|...„..,lojri,al  slalions  i.i  \W  refridM,  fr..,„  wl.iol, 
thf  ,i,r..,l,.,„  of  III,.  LaroMu  Iri..  pra.li,.„ls  .-a,,  l„.  „,.1|  as,...rlaii,.^.l.  ■ri.e.s,.  stations  arc  on 
Bt-IK-  Isl...  at  SI    .lol,„s  \,.«f.„,„.|lan.l,  Sv.|„..v.  an.l  Soiitl,ues|  ,„,i„|  „f  A„ti,.osli 

Tluv,-  >:ra.li,.„ts  or  lin.  s  of  .liHVr,.,,,-,.  of  l,aro„„.|ri,.  ,,r,.ssi„-,.  u.-r..  ..xai„ine.i     (1)   Fro.,, 
tl,..  <.ulf  of  St.  I,a«r,.„,.,-  to  tl„.  .Vtl,„ll,.  soMlli  of  \,.«fo„n.i|a,i.l,  ien.lin.r  t.i  .ause  •,  H.,« 
•lin.Mfrl,  Caliol  sliait.  an.l  ll,„s  t..  fill  .„•  ,.,„|,|v  ll„.  (;„lf  ar.a.      ,_>,    Fr.m,  Sonthwesf   ,..,int 
Ant„..,st,.  lo  H,.||,.  1.1..,  .M,,^,  ,|„.  ,„  ,  |,„„„„,,,i,.  ^„..,ji,,,„  .,1,,,,^,  „,^,  |j,_^.  ^^,.  „^^,  ,,,^,i,-„^,,„. 

^''  ""<•  .li.>-<t...n  or  tl,..  otJH.r  ,;;)  .\  l,a,„„i,.tri,.  f^ra.li..,,!  „.,rtl,  or  sontl,,  a!,,,,.-  the  east 
cast  ol  N.-ufo„n.llai„l  an.l  l.al.ra.ior,  «lii,.l,  ,„i.i„  i,,lt,„.,.,,,  ,|,..  .^,„.,,|  ,,.,„|,uar.l  .jnft 
ol  thf  Lalira.l.jr  (•,,ri|.iil 

'I'l.e  nsults  .l..,li„....l  f,-o„i  ,.o„i,,l,.|,.  ,|a^  ,.  ,|,ai„^-  tl,..  ..ou,m.  .,f  tht.  season,  shuucd  ll,at 
tliere  w..r,.  Ilnrtv^six  .|,ys  „„  uhi.-l,  ,1„.  .|o,„i„,„it  IL.u   ..as  ^a..al,.r  than  on,.  ,-1.1,1  „f  a  knot 
apart  n..,,,  III.  tidal  flin'tuation,   on  JM  .|a,N  s  l,..i„.  ,„  lli..  u..stuai-.l,  and  on  l(,  ilavs  ,.as|uard 
On  si\  .,ll„.r  days  tl,,.  (Ion    was  small  .a    inapim-.-ialil... 

Fr..n,  11,..  tirst  ...,„i|.a,-i,o„  1,  a,.!..,....!  Ihat  l!..  har,.n..ri..  ^ra,li,.nl  «as  i.suailv  inuar.i, 
ll.r-.njrl,  (  alH.t  strait.  fr.„n   tl,..  Alla,:li..  i.iuanls  ihe  (inlf  .,f  St.    [..wr..,,,-.-       ||   was  thus, 


il«a\s  inwar.ls  when  tl,,-  (| 
uas  westward. 


.i«   «as  |.aslua,d.  an.l 


af.is  as  ut 


t-n  as  n.it  v.  lien  the  H< 


I       7:1 
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ir  sc.nn.l  <.,iii|iitiiM.ii  «,.ro  I.I  j;i\c  ,iin    ilrlitiilc  n'Mill.  llir  I.mmI  «i„.l  iii  llic  ^Ir 
r.ii^h    Ihr   iii;iii.i.T  «itli  •■,„    irMli.iilion  ..f  llw  dirrctiuii   in    wliicl,   ll,,.  j;r,i<licMl    li 


It     «MS    Ii.IIIkI.    IlOWCM-r.     lIlMt     ll 


till'  liiiriiim-lcr  is  liij;li  ^niil  liiiilv  >l< 


ii>  (■.iniiDl   Ik-  nlifil   ii{>iin  ;is  ;iii  iii.liciitiori.  csmcc 


:nl\.      Anil   llic   rrsiill   iil'   llic   cnn 


|ic(liilly  Hlifii 


lliiil  .|iiilc  MS  often  ns  nut  llir  li:ironicliic  L'i-.iilii'nl  llir.mjrli  ll 
linn  III'  llic  (loininnni  lliiv\ . 


i|iiirisi>n   was  to  sin 
iCh  Hit-  strail   h.is  a^'airi'^t  tlic  din 


riu-  lliiril  .Dini.ariMin  jravf  a  j.-ss  iin.vrlain  r-'snll.  It  sli.nv.-.l  thai  wliilr  tl.c  iloniiiiant 
tl.ivv  uas  w.Nlwar.i.  tin-  lianmirlric  ^'ra.lionl  i.Miallv  lav  sonthwar.l  from  »rll,-  Is!,,  to  St. 
.(oi.ns  \.-wfo,in(iland;  l.nt  wlu-n  ll.,.  i;ra(lirnl  lav  ni.rllnvar.l.  the  westwanl  flow  was  eheekeil 
i.r  rcv.Tseil.  Wlieii  the  ;:railienl  nuiiLaineij  a  iioriliwaril  ilire.-lion  for  a  jon^-er  |)erioi|. 
Ilie  timv  was  niosllv  easlwanl.  If  ||„-  lian.inetric  i.l.servalioMs  were  exlenileii  farther  M.irth, 
ii|i  Hie  eiiasl  of  l.al.ra.l.i,-,  Ihi,  ,- .|,|^i,,n   iiii^rl,|   |„.  ,-,,n>i.lere<l  more  eertain. 

■111.-  iniiiealion   rrsnllin-.   ^^U\,■h   a|.|,eai-.  |o  l,e  fairlv  lieHnile.   is  Ihal    when   the  l.aro 

iMelri<-  j;ra.lient  lies  northwar.l.  say jrn,.|ie  north,  aen.ss  the  (iiilf  of  St.  Lawrence  and  alon;; 

the  east  coast  of  Newfoundland.  Ihis  should  corres|„md  with  a  doniinanl  fhiw  to  the  ea.st- 
wanl  Ihrou-h  Uelle  l.sle  strait;  whereas  a  i;radienl  lyinj;  sonlhward  should  corr<'s|.ond  with 
a  doniinanl  tl(iv\   w(>l\\ard. 


I'hi.  indication    i>  cniilii- I   liv   Ihe   uealher  conililions  at    the  lime  Ihal    the  j;realesl 

dominant  Ihiw  oc«inTed  in  each  of  the  hvo  -easons  as  detailed  lielow  .  When  the  jjreat.'sl 
ca-lward  How  occurred.  Ihe  iMronieler  was  hi-h  and  sleadv.  with  a  fjradient  Kinj;  north- 
ward from  a  hi^h  [.ressnre  area  to  the  vmlh.  I'lie  -;re,ilest  westward  flow  ocnirred  after 
•rales  from  lii..  aorlii  and  northeast,  eaiised  liv  a  low.|,ressure  storm  cenire  passini;  across 
.\ewfonndl.iiid,  soiilh  of  Ihe  strait:  o<-casionintr  a  |irononiiceil  .gradient  southwaril.  The 
niafrnein  dileclion-.  north  and  s,„ilh,  aie  |,iacli.  ally  ..I  ri-lil  aiif;les  to  the  f;eneral  direction 
of  the  storm  tracks. 


.Vs  Ihes,'  areas  of  hiitli  .iiid  Im  |.re->iire  ve  lasUiard  across  the  (Jiilf  and  over  \ew 

fonndland  snccc.ssi\ely.  or  a  I.Mle  soiilli  of  ||,al  line,  it  i,  not  clear  whether  Ihe  etfect  is  |m.- 
duced  liy  liie  ehanjic  of  |,ivssnre  over  the  (iiilf.  or  liy  the  irradienl  a'  .«  the  east  cousl  of 
.Newfoundland  which  ma>  iulhicace  tlu  i;,  neral  tlow  of  the  Labrador  current.  Uut  in 
cither  case,  if  il  is  lli,  se  north  and  .oiilh  K'-inlienl,  which  have  the  controlling  iiiHueiiee 
over  Ihe  Ihm  in  the  slr.iil,  ihi-,  •.oiild  c\|.lain  the  want  of  relation  between  the  direction  of 
the  doiuiiiani  How  and  the  liai.im.lric  fjradieni  .dong  Ihe  slialt  itself,  or  the  direction  of 
the  local  wind 


(!r,al,.~l  ,i.„„,„ai:l  //„„  ,,/,,.■,,-,./  „///(,  1  „  „  s, ,i.s,„i.t.  In  irhitiun  tu  uiatliti  ,„iulittuu.-< 
In  the  season  of  lN'i|,  die  mo-.|  marked  .x.imi.le  of  dominant  flow  to  the  eastward  iHciirred 
on  .Inb  I.;  to  Ml  Duiiie'  lli,-e  three  days  the  current  -et  westward  for  only  .3  hours  and 
easlvvard  for  I'l  hi,iir>  ca.h  a.i\ .  The  nia\imum  vehicity  of  the  westward  current  was 
I  ;i.s  knots  fier  hour,  and  of  the  cast, vard  cuireiil  ^  H  knots  |ie  'our.  The  hiug  run  east 
^-,:id  H.i-  -!i-..h.ri  .•>!  !!k-  !.r,'liii;;i:-  .uui  ihc  cn.i  of  llic  lime,  »ilh  an  interval  of  weaker 
lU,^\  lielHccn  Ihe  luo.  I  he  lime,  of  hi^di  ualer  corresponded  with  this  niiiiiinuui  eastward 
and   with   Ihe   maximum  w.-luard        Vs  llie  moon's  (h-clination  was  at  its  uia.\iuium  south 
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iit   Ihf  till 


U-,    (I 


•  iiiiriiiil  iM<M|iiiilit>    w.Mil.l  iicc.mil  for  llie  diHVrpiico  LrluirM  tl 


«f>l\viir.l  currciil  (ni  llic  on,.  1I,i,m|,  iirnl  iIk 


II'    ^irtllill 


lo  iiiiMiiiMMii  of  till-  ciistwiiril  ciirri'iil 


III   llli'  nil 


At  tlic  tinii'  of  this  (I 


(iiiiiii.iiit  llow  to  tile  ciislviiinl  till 


For  tiirc<'  diiys  (iitn  ioii>ly.  fniiii  July   i:i  to   n;.  tl 
lioiir:  iiml  fniin  July  It;  to  is.  the  iiviT.im'  for  i 


^in(l  raniicd  from  N.W.  i.i  S.W. 


ic  Jivcni 


;;<'  f<i 


till  ii(iiir>  w.i.s  I  I  mil,. 


Iiiiiirs  wiis   ji;  riiilc^  .111 
nil  lioiir  fnnii  111,,  siinu' 
-lir,.ct.oii.      Tliis   w„s   s,„.,r,..l,..i    l,y   ,.,„t..rly    vvin.ls  Mlid    Lrokrii    ^rnlli.T.       \lv,     fn.ni    Hie 

'""'•''"*-'  "'■  "'^'  '  ^"'-  • litlV.ron.v  of  l,aroM„.tri,.  |,r,..siir..  f,Mv..  a  l.aronu.lnV  p-,„i,..„t  ulu..}, 

WIIS  ,nw;,r,ls  ,-,1  (.Lot  Mmit  i,m,I  oMt»Mr,l.  .1  H,.ll,.  M..  ,,n.it.  This  .ontiiiiu.,!  iiiilil  ll„- 
th."  ov,.,Mii^'  ..■  ■•„.  17!h  «!„.„  Ih,.  ,,r,.ss,ir,.  ,.,i,u,li/,.,l  ils.-lf;  „„,|  l.v  Ih,.  n.oriii,,.^  of  Ih.- 
I'Mha  low  |,r..s,M,.-  .i,v„.h.v..h.|.,.,|  ov.t  ll„.<;Mlf  which ;;av..  iiiwar.i  ^rni,li..|,ls  at  holh  Mraits 
iiiul  thus  r,.v,.rs  .1  Ih,.  ,.„,„lilio.,s  for  |{,.ll,.  M,..  rii.-  .-tlV-.ts  of  l,o|h  wind  and  l.aroMut.r 
ar,.  thus  Ml  ;.r,.ii,.ral  accor.l  with  th..  .Hn-.-tion  of  tl,,-  ..astwar.l  Ih.w.  It  is  ..vid.-iit  that  a  ditfor- 
.■iicv  of  Imroinotri,.  ,,r,.ssi,r,.  shoiiM  t,.,„l  to  |,ro,lu,v  (l..w  from  th,-  lnVh,.r  towards  the 
iower  prcssiir,.,  just  as  in  ih,.  «as,.  of  ihc  wiml. 


'riio  iK'st  ,.xani|il,.  iu  Ivil  „f  „  .h.uiinant  w,>tward  Ih.w  thi-oii^l,  |i„.  slrail.  o,Turr,.d 
fr.,m  S,.i,t,.mlH.r  .",  to  S.  All  th.-  indications  c.mcurred  in  showiim  that  th,.  ,urn.|it  ran 
<onliniioiisly  in  the  one  dir..ction  during  th.^sc  .hiys;  althoUf;!,  th..  ..I.scrvati.,ns  were  mu.h 
interrn|.t,.,l  l,y  l.a.i  w..atli..r.  There  were  also  almut  a  .l.,/en  icdn'r^s  seen  in  the  Mrait 
di.riiij:  this  time:  an.l  th.^ir  n.oti..n  airr,-...l  with  the  r,-s;iilar  ohservations  in  showin;:  that 
the  current  ran  continuously  w,.stwar.l.  'I'he  current  ih,.n  vari..!  from  a  minimmii  of 
(I .  .-.4  knots  per  hour  to  a  maximum  of  [i  15  knots,  in  the  one  direction.  Th..  li.hd  iiitlii..|,c,. 
was  at  its  l,.ast  amount,  at  the  ,i,.a,,s  near  the  moon's  apoj;,',.:  an.l  five  successive  ti.ies 
had  an  avcra;;..  ranjie  of  ,iiil\  1  \  tVet. 

Durinj;  this  ,-ontin s   w<.stwar,l   fhm.   the  conditions  of  win.l  ami   l.aronu-ter   wvre 

<iistiirlH..l  an.l  ,.om|.licate.l.  as  a  st..rin  ..entre  was  passinj;  ov.-r  the  m.rtli..rn  part  of  \ew- 
foundland  at  the  time.  'Ihe  low  pr..ssiire  area  of  this  storm  .entre  was  ovr  the  (lulf  .iuriii.- 
the  .-)th  and  was  m-arest  to  tlie  strait  on  the  morniii^r  „f  ,1,,.  r,th.  ,m  its  wav  eastwar.l  to  the 
Atlantic.  Fron,  the  mornin,,'  of  the  .".th  till  the  ..v..ninK  .,f  lh..  Sth.  lh,.re  were  (10  h,.urs 
<«t  N.N.W  .  win,!  av.'raKinf;  S,  miles  an  h..iir,  ami  risiiij:  at  tim..,  to  (.-,  niil,.s.  Durin-'  th,- 
remain.h.r  .,f  th..  time  Ihe  win.ls  were  lif;ht  an.l  variabh-.  The  w.slwar.l  flow  thus  look  pl.uv 
at  a  time  of  s,.\ere  .listiirhanee  .lue  to  the  pr.>ximily  .if  a  st.irm  leiilr... 


In  the  seasim  ..f  I!l0(l.  the  ni..sl  niarke.l  iierio.l  of  .l..minaiit  How  to  the  ea-;war.l  .....iirrcl 
at  the  en.l  of  .Inly,  as  shown  on  I'lafe  IV.  From  July  :{((  to  Auirust  L',  .luring;  7ii  hour, 
th..  curr..|it  ran  almost  ontinually  ..astwar.l.  either  turning'  only  .mce  in  the  I'f  hours  .,r  ii,.t 

turning'    at  all.  l.ul  only  slai^kenin-  .lurinj:  the  H |   p,.rio,|.     Th,.  .r-'att'sl   vlocitv  ea-t- 

wanl  was  J.Tii  kn.its,  diirini;  elib  ti.le. 

These  .lays  l.,.pin  with  f.ifj  an.l  rain  and  Ihe  liar.im.-ter  at  .VI.  70.  The  weather  ijra- 
.liially  cleare.1.  an.l  the  l)arotn,.ter  rose  slou ly  ami  stea.lily  to  M.  I.",  l,y  no.m  .m  Auf;iis"t  :!. 
when  c:,s!..r!y  weather  -*■(  iii.  -yhc  wiiul  during:  tlioe  ,ia_\s  Has  variahie  at  first,  hut  settled 
into  the  west  an.i  n<irlh-wi.st.  risiiifr  on  the  :{r.l  to  :j.j  miles  an  h..ur. 

The  strongest  .l.iminanl  fl.>w  in  the  westwar.l  .lir,.eti,,n  w;,s  .,l,serv...l  ,.n  .S.p„.mber 
]<•  an.l   II,  aft.T  a  lu^avy  nortlu'rly  jrale  on  the  7th  an.l  Sth.     Durinjj  M  h.mrs  the  current 
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ran  steadily  woslwi.r.l  witlioiit  tuniin^r,  tliou);h  shoniii«  .1   «,-ll  marke.!  ti<lal  (luctiialioii. 
Tlip  ftr«'iitest  veliK-ily  wt-stward  was  :  ur,  knots,  duriii;:  fi I  tid.>. 

On  the  :)lli  and  7th  tw,.  low  pressure  areas  |>a»e(j  oxer  the  region  of  lli,-  strait.  On 
the  ;th  the  barometer  was  l,,west  in  the  forenoon,  lieiiij;  then  L'!i. :».  'I'he  j;;,!,.  was  heaviest 
in  tlie  early  morning  of  the  Sth,  when  if  attaitied  a  tnaxiinuni  of  .-,;i  miles  ar,  honr.  The 
barometer  rose  ,tea.lily  to  .■!»  !•()  at  noon  on  the  Itlh:  when  it  Wfrim  to  fall  rapidly,  and 
by  I'l  o-eloek.  heavy  westerly  wiml  set  in.  The  w.-slward  flow  was  thus  ai;ain  ass<',eiated 
with  storm  centres,  which  passed  almost  alonj;  the  line  of  the  strait  itself. 

Tniipemtiiri'  nj  the  ini'rr  i„  rrhit'um  l„  thr  ,hwiiii,t„l  jluir.  \\  is  plausible  to  sup|)ose 
that  the  temperature  of  the  water  in  Uelle  Isle  strait  w,>uld  ,hanj:e  in  aceordanre  with  the 
direction  of  the  flow;  for  the  water  outsi.l..  of  the  strait,  in  the  Labrador  current,  is  colder 
than  the  Gulf  water;  except  in  the  sprinj;  when  the  water  is  almost  at  the  freezing  point 
everywhere  in  these  region.s. 

It  is  clear  from  the  observations  that  the  temper.ilun-  of  the  water  falls  slij;htly  when 
the  dominant  How  is  westward  and  rises  when  it  is  eastward.  I'he  temperature  niity  thus 
be  above  or  Ix-low  its  average  value  for  the  season  of  the  y,>ar.  Hut  this  cannot  Ih>  taken 
as  a  delinite  indication  unfortumitely.  U-cau-se  the  disturl)ance  ,.f  temperature  due  to  storms 
is  very  much  jjreater  in  amount. 

In  the  he  .viest  >rale  of  the  sea.son,  from  th.  north-east  on  AiiRust  17,  the  surface  water 
was  driven  otf  or  mixed  with  tlie  colder  under-water.  The  surface  temperature  in  the  strait 
fell  con.se.iuently  from  an  average  of  5.3°  to  44°.  When  so  larp-  a  change  mav  occur  from 
an  acci.lental  cause,  the  relatively  slight  change  due  to  the  .lominant  direction  of  the  flow, 
cannot  Ije  counted  upon  as  an  indication. 

The  variation  in  the  water  tem|)erature  during  the  season  is  .shown  in  the  table  given 
further  on;   and  the  disturbing  effect  of  the  gale  referred  to,  is  there  very  obvious. 

Pmdind  imlirati,„i.«  „/  the  direiihm  0/  the  dominant  /?oic.— The  l)ost  in.lii-ation  that 
can  Ik,'  given  for  the  guidance  of  the  mariner,  is  the  presence  or  absence  of  fh)ating  icelx-rgs 
in  the  strait.  It  may  In-  taken  for  granted  that  there  are  always  some  iceU-rgs  in  Mie  offing 
of  the  strait.  <.r  eastward  in  the  .\tlantic.  If  a  westward  How  is  dominant  at  the  time,  the 
icebergs  while  drifted  up  and  down  by  the  tidal  streams,  will  make  their  way  into  the  .strait; 
whereas  if  an  eastward  llo«  is  dominant,  the  strait  will  be  free  from  U-rgs  which  are  aHoat. 
It  is  to  Ik-  noted  that  this  indication  is  (|uile  independent  of  what  may  cause  the  flow. 

To  take  a<lvaMtage  of  this  indication,  the  mariner  must  In;  able  to  distinguish  with  a 
fair  degree  of  cert.iinty.  the  iceb<-rgs  which  are  afloat.  If  they  are  cl,,s,.  to  either  .sliore.  they 
are  sure  to  be  .iground.  and  they  may  have  Ix-en  there  for  a  week  or  more.  .V  berg  towards 
the  north  side  of  the  strait  is  more  likely  to  1h>  aHoat  as  the  w.iter  there  is  ,l,.ep.T"  In  the 
,„i,M!-  p.,rt  of  '!„.  .,r„i!.  any  In-rg  uill  gnaiml  if  large  ci,ougl..  Il  ,s  Ihere  a  .p.estion  of 
.size,  and  the  [.robability  of  its  Ix-ing  agnmmi  is  stronger  if  it  is  at  a  position  where  the  water 
shallows  to  the  westward,  or  if  it  is  over  the  Centre  Hank.  The  smaller  In-rgs.  well  clear 
of  the  shore,  are  of  course  the  most  likelv  to  be  atloat. 
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Tlir  Ix-st  iiidiciitioiis  of  priuficiil 


as  iilreiuly  <'\|pliiirit'<l.  nuiv  1 


Viiliif.  iiicliidilij;  llii-  iiifliirMrr  of  wc:itli.T  conilitionj 


«■  siiiiitii;irizt>il  :is  |o||o\v>; 


(\.)  If  II...  >tr;,it  is  ,  I.Mr  .,f  ll.,„li„.  irrUrr^.:  a.ul  if  tli.-  lMr.,in..|,r  i,  »,.|i  „|.  nn.i  risinjj. 
or  ]u)iU  „n,l  sl.Ni.ly;  ll„.  pnilMhilily  is  that  Ih.-  .joiniMMMt  How  i,  kasi  wako.  ll  ,„„v  ain..,int 
at  ll...  Miosl  to  \\  knots,  -llu-  usual  ,.|,l,  v..|o,-ily  is  i„.  r..a>...i  l.v  tl,.-  iu„o„nl  of  ti.is  H.nv. 
and  tlic  flood  is  .[.■cn.is.MJ  ,,v  miiy  1h'  r.^v.-rscl  iiv  it. 

(J.)  If  tlii-r,.;,!,.  i.rlHTCs  in  ll„.  siniil  ^l.i.l,  ,„v  mHo,,!:  an.l  if  „  low  p^ssun-  i.r.-a  is 
passing'  t.)  til.-  ,s<,Mll.«;,nl,  in.li.al.'.l   l,y  l,rok,-n  w..atli.T;    tla-  pn.l.al.ilitv  is  that  th.-  .lon.i- 

nant  fl,.w  is  WKsrwAm..     It  is  almost  .rrtainly ft,.,-  a  j^al.-  fr h..  „orth  or  north-east 

It  may  anauint  at  th..  most  to  I  /  knots.     -|h,.  ns„al  Ho.mI  vrlo.ity  is  in.  i...as,.,l  l.v  the  anxjunt 
of  this  How,  and  th.-  ..l.li  is  .|c(r<.as(..i  ..r  r..virst.d  In   it. 

Vi.)  Th,-  dir..,.|ion  of  Ih,.  |,„-a|  uind  in  ll„.  strait,  an.l  ,h..  l.n,|MTatMr..  .,f  tlio  wat.-r, 
cannot  !«•  .■..unlo.l  M|>..n  as  r..|ial.U.  in.li.alions  of  lh,.  ,lir,..lion  ..f  the  .lo.iiinaiit  thnv. 

(».)  It  appi.ars  proLahle  that  on  th..  whole  there  is  more  w.-stwar.i  Hov.  in  th.-  early 
part  of  the  season,  in  May  an.l  June:  that  it  is  i..ss  pronoun.e.l  in  the  summer  when  tliere 
IS  .isually  nmre  to  the  eastward:  and  that  fr.Mu  S-plendK-r  ..nwar.i  there  is  m.,r..  w.stward 
flow.  This  w..uld  eorrespon.l  with  the  in.lieali.ms  above  niven.  as  the  w.-ather  is  apt  to  l>e 
more  .st.)rMiv  as  the  season  advaiiees. 
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There  are  several  ol.j.-ets  in  view  in  ohtaininj;  intoniialion  as  to  the  behaviour  of  the 
under-enrrent.  The  i.rimary  obj.-ct  is  to  .lete.t  wi.ul  .listurbanee:  as  the  win.l  neeessarilv 
influences  the  surfae.-  of  the  water  first,  ami  tends  to  eause  a  .Irifl  in  its  own  direeti.,n  while 
the  inuler-eurrent  continues  t.,  turn  with  the  ti.le  as  usual.  For  this  purpose  tlu-refore.  it 
was  best  to  take  observations  atmut  the  time  <,f  slack  water,  t..  liml  whether  the  nn.ler- 
current  turn,-.!  U'f.ire  or  after  the  surface  (.urrent;  and  wlulher  one  of  the  two  ran  for  a 
longer  lime  than  the  oilier,  diiriiif;  the  Ho.kI  or  ebb  |ierio.|. 

.\  further  object  was  to  .Ms.ertain  from  th..  snrfa.e  an.l  un.ler-.-urrent  taken  lo-.-ther 
wheth..r  on  the  wh.,1,.  |h..re  wa>  any  ^.r..al..r  Hon  ihrouj^h  the  sirail  in  one  .lir,..lion  than 
in  the  other.  This  was  the  principal  ..bj.-.l  in  view  in  Hi.,  earlv  obs..rvalions  of  ls:.-l,  be- 
fore tl...  li.h.l  .•ha.-a,l..r  of  lh..  ...r.vnl  in  lh.  strait  was  undcrs!.,',,,!;  as  tl,..  proble.n  at  first 
was  tl.on;;lit  t..  Ih.  II...  ...,.aM,r.-..,..,.t  of  H...  .Ii-.l.ar;:e  ll.rou;:li  th,.  strait  in  o.ie  .lire<ti..n. 

Tl...  .il.Mrvalions  w..r,.  n.a.le  at    a     -•.nida.-.i    .|,.pth  of    .V,    l.Ml.onis.  wlii.l,   was  about 

*""-"""'-^  "'■  " I"!'  '"'  '!"■  ^"•■•'i^      I"  'I  'Vu    i„.!am...s.  in  the  sliaU.>wvr  parts    it   was 

a.lvisable  t.,  r,.,|u<-,.  this  to  J„  falh.uus.  Tli..y  «ere  taken  with  the  .h-ep  fan  empl..v..,l  in 
former  seasons,  ll  .•.,nsisl..,l  of  Iw,.  sheets  of  -.h:,uWr.\  iron  j.as.i,,^^  |hro„d.  .-a.  h'  oihw 
at  r.-ht  an«l,.s,  thus  iiiaki-.-  four  winj^s.  ..a.i,  .Nl  i„,.|ies  by  !•  inches.  This  was  wei-hl...l  lo 
27  poun.ls.  an.l  suspen.h..l  by  pat..nl  s.M.n.iinf;  «ir,..  bv  which  it  conhl  be  h.were.I  to  anv 
desircl  .l,.plh  as  sh.nvn  on  lh..  ,|ial  .,f  a  soun.linir  n,a.hii,e.  The  supporlin:;  wire  was  so 
fine  as  to  l„.  litlh.  i„Hu..n I  by  the  surfa.e  curr,.nt :    and  its  in,.|iiiatioii  from  the  v.rtical 
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ns  nionsuro.l  l,y  a  ,lin..inrl,r.  has  ^^i.|,■r.tlv  ,,  r.lMtion  I.,  tl...  sln-.i^-ll,  .,f  Iho  u.i.l.-r-.urrrMl. 
wl.K-li  it  ,s  ,„,„il,|,.  I.,  ^Mrrhiin.  Tl,..  ,M-lho,|  ,,l'  .■;,|.„|„li..„  „,.  .|„  „„,  ^.i,,.,  ,„  i,  ^,„„|,|  ,^. 
tcclmicjil.      Tliis  ,iiMiili'  iijiplLiMcr  i.M\..  n'lM.a-kiihlv  .ati.l'i.lorv   rcMilN. 


As  ,t  w„s  .■hiWK  i.M|M,rlaiil.  lor  the  ,.l,i,.,N  i„  x  i..„ .  i,,  ,|,.|,.nM!Mr  iIk-  lii,,,.  .,i  ,|;„-k  «u|rr 
in  thr  iifi.l.T-nim.Ml.  M  vrics  „f  „l,MTvaliu,„  „rrr  UU-n  .v.rv  U^^s   i„i,ml..s  |„r  nil  lioiir  nr 

tw,.,  iK.fnro  a.„l  allrr  tlu-  liiM.-  at   wl,i,l,  Hu'  .Mrnnt  sli.,ii ,rn.     Tlu's,.  ..l.s.-rvatioiis  ^^rre 

iUT..ssarilv  li.r,i|,..l  to  llu.  ,la.v  IImm.  In  ,,m,l  walluT  thrv  «..>v  roa.lilv  ohlaiiUMl.  an.l  st.-a.ly 
rain  or  tun  .ii,l  not  i.n.TtVr..  «ilh  lli.ir  a.viira.n:  l.ut  llicv  lK.,aiM..  iM„rr  .li(li,-,.ll  in  roir-h 
wealhrr.  «lioti  uiii.'h  patinic-  uas  ..Itcii  r<M,,iirc.| :  aii.l  at  tiiMrs  ul„i,  ||,r  v.^smI  uas  la.t 

oiilv  rolling  but  also  sh.-ariii>;  at  it.  aiulmr.  ll,,- !,s,.rvati.,Ms  vwr-  not  nsnallv  all,.in|,to,|. 

'i  li.rc  ^,vTc  days  aUo  uhori  tl„.  ...irrrnl  ,|i,l  „..!   turn,  aiai  n..  slack  ual.T  oicirr-.l;  1,;,| 
"11  the  other  haiul.  11,.-  lime  of  th.-  niaxinMim  velocity  of  th..  ,iii,hr-.nrr,.i,l  was  o.r, 
(l.'torniint'd,  whiih  ha. I  its  vain.-  for  .•oinparlM.n. 
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l!r!„h<w  h,  III,  ..in-jun  ,;,n-n,l.-\^  a  ml.  the  ..r.linarv  li.ial  sln-anis  ..f  the  strait  v.vr 
eonipletely  r..,in,l  in  Inrniiiir  Iron.  .Mst  to  wvst.  At  hif:l.  water  lli..  v.-er  is  ll,roii«h  n.irth 
aii.l  at  low  water  ll, rough  s.aith.  This  is  their  usual  iM^havionr  as  shown  l.v  the  l,est  ol.ser- 
vati..ns  at  stations  near  l.oth  si.l.'s  as  w.ll  as  in  the  nii.Mle  of  Hit  strait.  Aeeor.linglv,  the 
north  or  south  .liiv.tion  was  tak.-ii  as  tlie  moment  ..f  slaek  water  on  the  snrfaeo;  as"  this  is 
the  eross  .lireetion,  at  right  angl,.s  t.,  tli..  geiu-ral  line  ..f  the  strait,  which  lies  east  an.l  west 
luagneti...  'I'his  uas  usually  siinnllaneon,  with  ,h.-  miniinu.u  vehxMty  on  the  current  meter; 
but  if  the  time  was  not  the  same,  the  m.^aii  of  the  two  was  taken. 

The  un.l.T-enrront.at  a  .l.^plh  .,f  .'.".  faliioms.  ,l..es  not  v.-er  n.-arlv  so  mueli,  but  turns 
more  sharply  from  th.-  .>ne  .lireetion  to  the  .,tli.-r.  With  rare,  the"  time  of  turn  could 
be  aM-ertaine.l  within  (iv..  minutes.  If  th.re  «as  a  short  period  without  current,  the  mi.l.lle 
of  tlie  time  was  taken  as  the  moment  of  slack  water. 

It  may  U-  .sai.l  th,.t  as  a  rule  the  im.ler-.urrent  Inrne.i  at  the  same  time  as  th.-  .snrfa.'e 
current.  Fr.)n.  all  the  reliable  ..bscrvations  .,11  -IT  .lays  throughout  the  .season  and  at  vari..,is 
.stations,  il  was  toiin.l  t..  turn  uilhin  f.air  mimites  earlier  or  later,  as  a  general  .nve..,ge. 
■Jhere  is  „.l<l.,m  more  than  tift.en  <,r  twenly  minul..s  iH.twe.'ii  the  two.  nnle.ss  the  time'i.s 
iiifiuei,.-...!  by  th..  .io.ninant  flow,  whi.h  w  will  refer  to  again.  Als...  ll,.-  time  of  ina.ximum 
ill  th..  nnd.r-cum.nt,  which  w.„i!.l  not  U-  atlVcted  by  dominant  flow,  corresjH.n.ls  with 
the  inaMinnm  at  the  .snrfa.e  uilhin  five  i„in,il,.s  .,n  tlie  average,  as  found  from  tw.lve 
comparisons  at  .litlercnl  dali.s  .luring  ih,.  .s.-ason. 

^  lt,hli,.„  In  the  domimnil  jl,„r.  TI,i,  r<l,,li.,n  is  ,s„n,..«hal  .lifli<.ull  to  obt.iin;  but  it  is 
of  imp..rlai,c..  to  know  whelli.r  tl„.  <  iirrent  in  the  direction  of  th..  d..minant  flow,  is  stronger 
at  the  surface  than  W.^v.  One  in.licalion  ..f  this  can  !«■  found  by  ascertainincj  wln'ther"  it 
IS  the  surface  or  un.ier-cnrrent  whii'li  runs  for  the  long..r  time,  during  the  flood  an.l  ebb 
re.si.ectivoly.  'Ilie  observations  afford  a  fairly  .k-finit..  estimat..  ..f  this.  A  general  av.'i-ag.- 
of  the  romjiarisous  ..blaiae.i  .inrni^r  ,1,,.  ,,,..„„„  ,,,  stations  in  the  middle  and  towards  the 
.si.i.-s  of  th..  strait,  giv.^s  the  ••..ll..«ing  result:     \V1„.„  H,,.  .lomin.mt  fl.,w  is  westwar.l  in  the 

" '  'li<-''''i"".  the  durali.m  of  th..  l|o.,.l  at  the  surface  is  longer  than  in  Ih..  un,ler-<.urrenl. 

and  Hie  ,.bb  shorter,  by  1.'  to  l.j  minutes;  an.l  wh..n  the  .lominant  llov.  is  oastwar.l  in  the 
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el>li  .lirrctuiii.  the  <lur;ilii>i)  nf  Ihc  el)!.  ,'i|   || 
(iii'l  Ihc  HcmmI  shorliT.  liv  Ml  lo  I 
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IliK  iv^iilt  cciriTNidMil-.  ill  j;i-iiiTiil   uilli   ihr  ii^ii:ii   In 
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111.-  v.j.i.ilv   i>  oniiiiarily  trrnilrr  mi   ll„.   siirf;i.,.  ll,;,t,    l„.|,,u.   I,s    :i    „ii;,l|   |,rn-.MilM-,..      It 

IlicrHorr  ...nlir.Ms  ll„.  vi.-H   .-ilnrnK   ,a|,I;,j,h.,I,  i1,,.,i    i|„.  ,| i,„.,„   (|„^^    ;,  ,„,,  ,,.,„',,,|   ,,,. 

win.!  intliirn.c.  «l,i,h  ^u,M  U-.m-  ,,  i 1,  ^.n.ilrr  <ll..t  lli„n  llii.  „m  ||„.  MiriM,,-  ci.rr.nt. 

r<'lMliMl\  Id  Ihc  iiPiilcr-ciiiTciil. 


.tppli.„liu„  „/  //„■  r.-siilU.  -Thoc  ficMcnil  rcMilN.  ,  ,„i.Iciimm1  r,,„ii  n  x.-rv  h,,.;c  ;,mi..iimI 
of  «..rk.  ;irc  ii„|,.,ihuit  for  Ihc  purpox'  in  view:  a.  Ihc\  cMiiMi,!,  Ih-  -cncr.il  rule,  •(■licy 
thus  h"ip  I,,  iiiiik-  plain  iinv  cMvplioniil  inHucncc.  -ii,  h  a,  wind  ,|i.|urlMii. ,-,  ulii.l,  iiiav 
(•11II-.C  II  ilciPiirtiirc  from  the  umiiiI  iivera}rc. 


\  .    WIND    AM)    (I  IIHIAT. 

'Mic  li..s|  iii.lication  of  the  cHVct  of  wind  upon  the  movement  of  tlic  water  is  aflonie.l  Uy 
a  nitLn^iKc  l.clwecn  the  .surla.v  .iirrent  and  the  under-.i.rrent.  in  .jircclion  or  in  ih,.  time 
at  which  they  turn;  as  i|  can  Ik-  >lalcd  dcKnilely  from  the  experience  irained  in  this  Survey, 
tliat  the  water  at  a  .Icplh  of  20  or  L'.".  fathoms  is  unatfecte.i  l.y  any  st„rm.  ut  least  in  the' 
summer  spason.  A  dcparliire  from  the  freneral  relations  already  cstal.lishod  lH>twecn  tlie 
surface  an<l  under-current,  will  thus  reveal  any  disturhance  o(rasiom.l  I>y  wind. 

A  change  in  the  temperature  of  the  surface  water  may  also  U-  directlv  altrihiitahle 
lo  the  effect  of  the  wind;  whicl,  may  drive  otf  the  warmer  surface  layer,  and  iillow  the  coM 
undcr-water  to  come  up  and  replace  it.     A  similar  chancre  of  d.-nsity  may  also  furnish  an 

indication  of  wind  <listtirbance  in   rejri where  the  deiisily  on   the  surface  is  di.stinc  ''• 

ditrcrent  from  the  dccjier  water;  hut  this  is  not  the  case  here. 

Durinr;  '  oth  seasons,  a  careful  wat<h  was  kept,  to  .Ictcct  any  inlluence  of  the  wind 
upon  the  m-  ement  of  the  water:  and  the  continuous  meteon.logicai  ol.scrvations,  taken 
on  board,  afforded  comi.lete  weather  data  for  comparison.  Hut  it  may  U-  state.]  in  general 
that  the  effect  of  the  l.xal  winds  in  producing  a  drift  in  their  own  directi.)n  is  remarkably 
slifrht,  c.nsidering  the  situation  .)f  this  strait.  In  the  line  of  the  strait  I..  [Ur  wcstwaril 
(magnetic)  tliere  is  a  clear  stretch  of  470  miles  .)f  water  across  th.'  (iiilf  of  St.  Lawrence 
to  tl..'  New  Brunswick  shore:  and  the  other  way  it  .,pens  into  the  .Vllactic  with  n.>  ..tlier 
sh.-iter  than  what  the  small  island   oi  |{..|1,-  isle  affords. 

lllml  mid  ,rniw.— The  immediate  etl'ect  ..f  win.l  in  the  strait  is  nu.re  rmtablv  t.i  ].ro- 
<Iuct>  waves,  rather  than  to  influence  th.-  set  of  the  current.  A  strong  win.i  Uowing  f.,r  only 
a  few  h.mrs  will  rai.se  quite  a  sea:  an.l  the  waves  are  usually  short  an.l  choppv,  owing  to 
the  compara'ively  shall.)w  water,  'riie  following  are  tli,-  best  exuinples.  where  m.-asiire- 
menls  were  obtained:  the  wind  iK-ing  rec..r.l<-.l  by  an  ;.nemometer  on  l)..ar.i.  in  the  same 
position  at  wliich  the  waves  were  observe.!:  - 

In  18!I4,  SepJemljer  14:  morning  calm  an.l  smooth:  bari>rneler  :?o  :!4  an.l  nearly 
steady.     During  forenoon,  win.l  sprang  up  from  the  southwest  ami  increase.i  l.y  14  ..'clock 
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to  3,-.  niilos  an  hour.  At  It.  ..•,|,„.k.  «„v,..  wrr.-  ti  I,.  7  fr.-t  hi«l.  un.i  ltd  (evt  wst  to  .rest, 
'llir  lolfil  tiMioiinl  of  wind  uhi.li  |,r.Kliic,.,l  iIhm-  h„m.,  „„.,  is.'  inil.-s,  or  nil  iiv.ni),'.-  of  30 
nulfs  iiTi  hour  .luriiiK  il  h.nirs.     IVplli  ,,C  «.,|,.r  t(i  fallio.n.i.     At  Station  T. 

Ill  I'MMi.  .luly  li;  iiMTiiiii^'  .,.ii,.|.  «ith  varc'ly  nior.'  than  a  hravv  ri[.|.h>  from  a  h^'bl 
«rsl  «iml.  Haroin.-t.T  ro«-  .lurin^r  thr  |,rr\iou,s  ni(;ht  to  ;fi)  I.)  ati.l  ,„nlinM...|  st.'ady. 
\>fM  «iml  in.naMMl  .hiring'  th.-  .hiv  lo  ,r,  „„\vs  an  hour  at  HI  ..•<I.Mk,  uikI  37  miles  at  18 
o'.h)ck.  At  Hi  oM.H  k.  «avrs  u.r.-  0  f«t  high  mill  oO  foft  wst  to  <  rrst.  'rii.s,-  tt,-r<-  pro- 
duml  l.v  a  total  of  :':{7  mih-.s  of  w.-st  «iii.l.  or  an  avrap-  of  3(1  unU-s  an  honr  <lnrin«  S  hours. 
By  IS  oVIiM-k.  Ih..  wav.s  wor.-  S  f,.,-t  hi^-h  an.l  7.1  iVrt  .wst  lo  <r..,l.  irn^Mlar.  an.l  ,lill  form- 
...k:  |.rodu.r.l  l.y  a  total  of  30!.  mil.^  of  ujnd.  or  an  avrajr,.  „f  31  mil.-.s  an  hour  dnrinz 
HI  hours.     I)f|>thof«atfr  3.' fathoms.     At  Station  H. 

On  .Inly  .'(J:  morninj;  tinr.  dear  ami  n.'arly  calm.  HaroniHrr  siradv  at  30  10.  At 
noon,  win.l  l«.>;an  to  frrshrn  from  Ih.-  ^^.•^t.  Hy  17:3(i  thf  wavs  InnI  ris^-u  to  a  lin^ht  of 
4  and  .^  f,.,.t.  «ilh  M  h-M^'th  of  to  to  1,-i  tV.I.  .r.-sl  lo  m-st.  'Ih.-.sf  wen-  ,,ro,hK,Ml  l.v  a  total 
of  13-'  miles  of  «..^l  « in.l.  or  an  av.TaKc  of  .'.'  milr^  an  honr  during'  six  hours.  In  tlu-  ev.-iii 
th«-  wind  f.-li  and  sea  inod.-ralcd.     IVpih  of  water  42  fathoms.     At  Station  K  . 


iiing, 


II  mil  ami  thhil  Mraww^.-h  was  fr..|ncnlly  ol,s,-rv,.<l.  fsiKTially  in  unsettled  weather, 
that  If  there  is  a  ehanne.  it  will  oeenr  at  sla.k  water.  For  examj.le,  wiu-n  the  barometer  is 
low .  and  a  ehanj;e  is  to  U-  expected,  east  wind  will  come  up  with  the  fl.H.d.  Also  u  westerly 
wind  will  .stH!in  to  Ik'  lield  hack  l.y  the  Hood  and  will  U-  liaht  and  varial.le  till  slack  water, 
when  it  will  come  out  slronf;ly  with  the  el.l,.  These  .liaMjies  with  the  ti.le.  in  nnsellled 
weather,  are  exactly  similar  to  those  which  are  .so  familiar  on  the  Low.-r  St.  Lawrence.  It 
W(udd  thus  appear  to  Ik-  .|nite  as  necessary  to  point  out  that  the  turn  of  the  tide  inav  in- 
fluence the  wind,  as  that  the  wind  may  canst-  the  li.ial  streams  to  run  luiiKcr  in  its  own  di- 
rection. 


The  lar^-e  milea^'c  of  win.l  r.-,piired  to  produce  a  tru,-  wiial  drift  is  further  shown  by 
the  U-haviour  of  the  tidal  strea^is  with  relation  to  the  win.l.  While  anchore.l  in  mi.l-.strait. 
It  was  often  found  durinp  a  strong  steady  wind,  either  east  or  west,  that  the  current  in  its 
or.linary  chaii-e  from  ILmkI  to  el,b  would  set  directly  into  the  wind  for  the  usual  tidal  period. 
A  strontr  wind  has  thus  little  appie.iable  effect,  during  a  tidal  perio<l  of  five  to  seven  hours, 
iM  -  he<kintr  tile  current  on  the  surfact>.  It  ap|H-ars  to  re.piire  a  larp-  mileape  of  wind  to 
produce  any  noticeable  etfect  by  its  direct  action  on  the  w.iter. 

])1.4i,rhol  iomUlm,,.  'Ihe  In-st  example  of  a  triu-  wind  <lrift  in  Isii.,  was  observed 
where  the  strait  wi.lens  w,-stwar.l  fowanls  the  Gulf,  at  three  stations  on  a  line  from  Hich 
pomt  to  the  l-;.s,,uiniaux  islands.  Thes..  stations  were  occupied  from  .Inlv  31  to  Au^'ust  3 
i'nniediat.ly  after  p^oloiipd  westerly  winds,  and  the  current  was  fonn.l  to  set  eastwani  at 
the  centre  and  on  iH.th  sides.  The  velocity  amounted  to  0.  70  knot  p.-r  hour  at  the  centre, 
and  1    10  to  1   37  knots  at  the  .sides. 

Although  the  fireater  part  of  this  velocity  may  no  <loubt  Ik-  due  to  the  ordinarv  tidal 
streams,  yet  as  th.-  width  here  is  32  miles,  the  currents  are  necessarily  much  weaker  than 
in  the  strait  proper,  which  is  so  much  narrower.     Tliest-  relatively  high  vel.K-ities  appear 
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fhcnfi.r.'  to  l„.  ,|„c  t..  thr  uiml  (oiKlilion..  .Inrinu  llie  tt.t-k  |.r.T,.,lini.'.  I'n.ni  .Inly  .>4  fo  31, 
ihfTi-  «..rr  in  Ml  i.'.t  l,„„rs  „f  „,.«i,.Hv  «in.l,  ,.v.M^in«  .-(i  mil,.,  ,.ii  Ix.up.  <.n<l  ..niv  Js  \unin 
of  .-Mst.TU  wi,„|.  „v,.raKinK  I!'  iniles  iin  hour;  ..r  in  ..II  J.3.S0  mile*  of  «t.»tcrlv  wiml,  and 
8iMl  M.il.,  ,,r  ,.„,t.Tlv  uin.l.  'Ilw  «,.st,.r|y  uin.N  ..Is.,  fontinii..(|  i|iirin«  A.ij.'ii»i  1  nml  2. 
'111.'  l.-..v,r  of  «,.|er  vlli,,^.  ,.,..,t«;.r.l  h,.fl  a  ll.i.•k...^s  „f  only  o  U,  In  fallmn.s;  «hi..l,  ten.lj 
nl«.  to  «li,.H  tl.Mt  iN  inov.m.i.t  «a>  .liir  I.,  iI.p  pn^vioii^  .linrtion  of  lli,.  win.). 

In  ISlit  III,,  proportional.-  v.-looilioi  of  ih<^  M.rfa  •,■  i.n.l  iin,|,.r-<iirr.'..l  «.r,-  ohtnined 
l.>  ..  <■.irr.nl  „>,-Wr  «l,i,.h  «a.H  Io«.t,-.I  |o  u  .l.-pll.  of  lV;  („  3,.  iMll.oins,  lor  .•oinparisoe,  with 
in.a.iin'nioiil.s  .naH<-  M.,ri-  aii.l  afl.rwar.ls  will.  ll...  „,,•,„■  ni.-t.r  at  ll...  stan.lar.l  ,1,-plh  of 
!">  l.-,-t,  at  wl.i.'h  ll.i-  >p.-..,l  of  ||„.  Mirfa.v  fiirrfnt  l.as  always  Utn  Uikviu 

Durii.K  V.>  .lays.  fr..n.  .rnly  Id  (..  JS.  |,VM.  ih.-  ti.h.I  ,ir,.a...s  woro  aIn.oM  alwavs  roKulnr 
aii.l  liltit-  atlV,  t.'.l  l>y  .l,..,,inant  fl.,w.  Win.l  n.il.a^'.'  in  tlu-  \'J  .lays:  1,!»4.-  n.il,-s  of  wr,s|«rly 
v.uuh,  lK-tu,.,.n  N.W.  aii.l  S.W..  an.l  I.:{(hi  n,i|,.,  of  ,.,,slcrly  winds.  Ih'Iw,.,...  \.K,  und  S.E. 
Tlu-  s.irfa.v  .■.irn-nt  «l...n  M'tlint'  .•...l»ar.l  «ill.  ti.e  pr.'vailiiif;  winds,  was  on  ll..-  av.-raRe 
3.'  [H-r  r.-nl  siroup-r  than  Ih.-  iin-l.-r-.-irivnt.  and  wh.'n  s,.tiin^'  w<-stward  was  only  .'{  p,-r 
o-nf  str.>n>;.'r. 

In  Septi-n.lx-r,  ll.,-  spe.-.l  of  ||„.  ..i„|..r..i,rrtiit  was  almost  ...(inlv  .l.-.h.-t-.l  from  Uie 
drift  of  i,.,.U-rKs.  I)..rin;;  four  ,lay>,  S.pt,-n,lHT  .1  to  S.  H.e  ,lo„,ina..t  How  was  west- 
ward.  All  Uit-  win.l  was  w.-st.rK  ,  ll..-  total  miL-ap-  in  tlip  fo.ir  .lays  iM-ii.^.  I  ,!t37  „r  :'(l  miles 
an  hour  on  tin-  av.-ra^'.-.  'i  l„.  ,„rfa,-.-  .■..rr.-.it.  s,.|linp  westwar.l  ap.inst  the  wind,  had 
only  8.")  per  ot-nt  of  th.-  slr.-nj;lli  of  th.-  iin.lor-f..rn-nt. 

Again,  .hiring  nin,-  .lays.  S..pl.-n.lH-r  1 1  to  I'l.  ih,-  ti.h.I  siri-am.,  wert-  •.■Kular.  without 
a  pre<lominant  How  ,-ill.er  way.  NVin.l  mil.-ag.-  ^n  the !)  days:  .',7S0  n.il.-s  .,f  «,-stcrly  wind, 
and  314  mil.-s  .-asL-rly,  'Ph.-  IVw  ol,st-rvati..ns  ol.laino.l  showed  tl...l  ll..-  s..rfa.-e  < .irrent 
when  setting  r.-.slwar.l  »ith  ll..-  wind,  was  mii.-h  stronger  thi.n  the  under-<-nrrenl;  and 
when  s.-tting  w.-slwi.r.l.  il   was  .inly  j.isl  ...n.al  to  it. 

It  is  1.)  In-  n.it,».l  that  thex-  winds  .li.l  n„t  reverse-  the  .iirrents.  or  cause  them  t.>  set  ehieflv 
in  their  own  .lireetion. 


'l,f 


' ,      ».- 


In  the  s<-ason  ..f  lIKKi  Iher.-  were  a  f,-w  gales,  la.t  it  is  ehi.-lly  n..t.-worthv  to  remark 
Ihe  sma!    a..ioiint  of  distiirhanee  in  th.-  eiirrent  which  they  oeei.sione.l. 
give  the  facts  as  concisely  as  p.issible. 


\\'e  will  therefore 


From  .Ji.ne  30  fo  .Inly  3  the  win.l  as  .,l,s,-rv..d  at  I'orl  Sami.lers.  was  ontiniiously 
W.  and  S.W.,  rising  f.i  40  miles  an  hour  on  the  Jn.l.  and  amounting  to  a  t.ital  ..f  lM.5.-|  i  .iles 
in  SI  lu.i.rs.  up  t..  I'l  oVIfK-k  on  the  .ir.l.  A'  .-He  Isle,  the  win.l  was  steadily  W.,  and  aver- 
aged 413  miles  ]>er  day.  On  anchoring  in  the  strait  at  Slati.m  K  on  .Inly  4.  the  surface  cur- 
rent in  the  el.l.  .lireetion  ran  for  JO  minutes  longer  than  the  un.ler-.iirrei.t  at  J'  fathoms; 
and  on  the  following  morning,  in  the  fl.iod  .lire.ti.in  for  1.5  n.inutes  l..ng.-r.  These  amounts 
are  quite  within  the  .isual  limits;  and  cannot  be  taken  to  iii.!i<:>!.-  ;„\y  Hi^urhanre  of  the 
surface  relatively  t.>  the  nn.ler-ciirrent. 

On  August  17  a  northeast  gale  <K-curre.l.  From  S  o'chnk  on  the  10th  to  7  oVU>ck 
on  the  18th,  the  wind  held  stea.lily  in  the  .\.K.,  amounting  to  a  total  of  1..5.50  miles  in  this 
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|Mii,,.|.,|-  I7l„,iir.     ■|li..,|,;,n,rr«,,.iii  Itr.l  l,.n  ..nil,.'  ITlli.  « li.rr  l)i.' tiill  Inn  .■ .,!  ll,.- »  lii.l 

wii,  M..I  ..l.l>iiiir.l      At  Itrll.'  Mr.  tli.'  » iri.l  r.in-r.l  Ir \  I!     h.  \      Cnrrviil  ,,l.„rv,ili..ti, 

urrr  .ilil.Miu.l  iiiiitirili.ilrlv  :ill.rrt .ml-.  In.iii  lli.'  inumliiL'  "I  iIk'  1M|i..m  -l.i.ii.ii  IV  \| 
Irir  lir-l  li  .;li  v>,i|,r  «Lm  k  III.'  nimMil  iii  m-.tmi;:  In-rip  ».-l  l,..M,t  .|i.|  nol  |m».  ll,,-  north 
I"""'   ''"    '   ''    "■'  "I    ^ill'i'  ll"    liirii  ..f  III.'  iiii.l.r  .iirniil.   :im.I  .it  li.u   u^iI.t  «I;ii  k  it  |m"<'«1 

''"'  """''  I '   ■'"  "1    iH'lor.'  III.'  Iiini  ,,|-  ll i„|,.r  .-Mrr.'iit        llu,    iH..,|ili,-,ili I  (Iw  v.mt 

iiii.l  III.'  .•..ii...|ii,.i,|  »li,,rl, 1,11,1:  ..I'  III.'  .■!••.  |..ri.Ml  r.'l..liv.'l\  I,,  ll,,'  ,ni.|,r  ,  iinviil.  w.r.'  III.' 
.,iil\  lii.lii'iiti.>i,-iil  ,ij-liiil,.iii,,.  «|ii,  ll  1 1,,' .  urr.'Ml  ^li.,H.',l 

III   S'|,l.i,il„','  III,'  i.li-.,'rv:ili.,ii,  H.-r.' Mi,.r,' nil,'riii|,l,,|.   I.iil  .111,  li,.r.,L',',   »,-rr   111. 1, 1.'   .i,> 

|.r.,iii|,l|v   ;,     |,.,..il,|,.  .,||,.r  |„,m    wii„|>       ).> H,,.  ,.v,.|,ii,ir  ,.l   Hi,'  :ir,|  I..  , ,  ll,..  .Ml, 

tli.T.    «,'r.'  T.'t  mi  .•-  .,t  win,!  In.iii  iliii'.  li.ni-.  Im'Um'.'ii  I.   .,fi,|  \,|'.  ;   sr\  .it  Sl.ili.iti  I    .,1  mM 
<\.<\   .,11  III,'  :illi.  Ill,-  ll  ^.|,  u.,i,.r  s'ii.k  «;i.  «iiiiull.iiii'.,ii-  1,11  111,'  ,iirf;ii','  1111,1  III  III,'  nii.l.r- 
lurr.'iil  ;it  jr,  l:illi,.iii,      ■||„.  I, in,  «.,,  |,r,>iM|,l  :iii,l  .l,liii,|,|v  murk.',!  in  Im.iIi 

On  III,'  iii;;lit  ,,f  .>'|,|,iiil,..r  ||  IJ  ||„'r,'  v\.i>  li.'avv  «,',|  »,n,l.  riMiii.'  I,,  ):;  mil,',  ;iii  |i,,i,r 
Durini;  .' I  hour,  up  I,,  jv  ,,M,„k  ,,n  lli.'  I.'lh.  Ih.'r.-  ^^,■r,■  r,\i,  mil,.,  ,.f  «i,i,l  U'lu.'.ii  W. 
ii'i.l  S  S.W       III,.  iii:;||i  „|-  S.'|,t,.mlM.r  I  J  i:i  w;i,  >.,ilin.     At  >t;iti,,i,  {).  ih,.  !,,»  «.,i,.r  ,|,„.k 

lit    nii.l-.hiv  .,11   ll,,'    i:iih   liiriM',1   ,iniiill. .,ii,l\    .,n   ih.'  Mirf.i,-,-  nii,l   in   ll,,'   iiinh-r  .'iirr.'Ml. 

,!io«,i,i,'  111'  ^i|,|>r.',i.il,l.'  ,|i»li,rl);,iii.|. 

III.-  lio.'iv  cnI  ;.'iili'  of  th.-  ■«';i>oii  ...'cirri'ii  011  the  iii;;l,|  of  S'|i|.'inlM'r  III.',,  wli.'i,  the 
v,.lo,il\  III  H,.,|  l,:,y  r.'.ii|i.'.|  f.s  mil.'s  an  hour.  Kor  thr.v  .lav,  tli.'  win. I  (',„„|i|i..i,s  w..r,-  »* 
toll.m,:  On  the  I  1th  from  .'11  to  'J  I  ..•,.|,>..k.  \V.  1(17  mil.-s;  ..11  tl..-  I.Mli  thr,„ii:li,.iil  tli.'  .'» 
hour-.  \.  t,!1.'  mil.',;  diiriiij;  th..  imli  :i„.|  n|>  t,,  r.  ,.'<'|,><'k  011  llu-  ITlh.  .\..  \.  \V  aii.l  \V., 
•J.'l  mill's.     Total  iiiili'aj.1-  liiirin;;  ."s  li,,iir,.  Im'Iw.'cii  north  an.l  «..,t,  l,(i.':<  mil..,. 

K.ir  a  «.'.  k  U'lori'  ami  afl.-r  Ihi,  time,  ll,.'  .hiininant  tlow  «as  ,.,  larp'lv  wcslwanl  that 
til.-  .'iirr-iil  vl.loii,  t,irn.'.l,  .\<'t'or.lin>;U .  on  llif  ITlh  th.-  riirr.iit.  as  ol,„'rv,',l  in  Ih..  ,|av 
t'lnt'  at  Stali.in  I'.  s,'t  .'.mtiniiously  s.mth\v.-i|war.l;  ami  thr..ii>rh,,iit  Ih.'  .-I.l)  [..-riod  tiif 
Mirfa.'.'  .lin'.tion  ua-  Ik'Iu.'.'Ii  s.,iithw,.sl  an.l  south.  «hih-  the  nn.l.'r-cnrr.-nl  set  caslwanl 
for  :ii  l„.,ir,.  'I'll.'  ■'orr.',i,..n.lin^'  .'I.l,  on  llu-  folh>«iii>r  <li\  ,.'t  u.-akly  ,'as|«,',ril  on  tli,. 
,Mrfa('..  as  h.II  a,  Ih'Iow.  II, .,„',■  the  .lir.-.t  iliHiK'nc-  of  this  >;al.'  »a>  not  siilfjcirnt  to  ov.-r- 
.'•'tii,-  III.'  (iominanl  tlow  an.l  ,.1  Ihc  siirfac-  cnrrent  .Mslwanl  .luring  th..  chl,.  ••v.-n  though 
.•,"i,|.',l  l.y  Ih..  nn,h'r-.iirr.'nl.  Ih.-  -al,'  its.-lf  i,  rath.'r  t.i  Ik'  lakm  as  an  iu.licati.m  of  a 
markcl  .litlVr.'i,.-.'  .,f  liaronii'tric  |,r.'s„ir.-.  «lii,|i  ha,l  a  ;;,.npriil  intiiionc.'  on  |1m-  <lir»'C'ti,,M 
of  th.'  , I. anil, ant  tlow   at  Ih.'  tiinc. 


l|-/,„/  i„ll„nirr  „„  siirj„n-  U„i j,,,;,' iir,-.  In  ill,'  ,'arly  pjirt  .,f  th.'  .s.-as.in  wh.Mi  th.'  ,iirfa.'f 
1,Mii|H-ratiirf  is  only  .i.V  th.'n-  is  litth-  .lirtVr.'n..'  l«-t«.',.n  Ihi,  .-iml  tl„.  ,in.l.-r-«al.-r-.  hiil  afl.r 
.Inn.'  th,.  siirfacv  lay.T  rise,  to  J.V  or  .'v.mi  .-,:,  .  uliilc  the  .h-rpcr  wat.-r  roiiiains  aliii.).,t  as  I'ol.l 
lis  iK'toro.  This  will  W  M-m  l,v  r.'f.'rrinj.'  to  the  .h-t;,ils  of  th.-  water  teinperatiinvs  on  Ih.' 
siirfa.'."  an.l  Ih-Iow.  which  an-  trivcn  in  th.'  tables  a[>|H'n,le.|. 

A  ,ii.l(ien  (hai,;:..  in  th,-  surface  t."m|,.'ratiire  may  thus  atfonl  a  vahiahle  in.lieati.m 
o!  wud  .listurlmnee:  as  the  wiii.l,  es|.e('i.illy  wh.-n  off  slior.',  may  .Iriv.-  off  tlie  surface  water 
ati.l  allow  llie  roliler  un.l.'r-wnter  to  come  U|.  to  replace  it.     A  fair  estimate  can  even  be 
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"""'•'•  '•>■  ''"r'-fiil  < i|.iiri...ii.  of  til.-  ,|.,.lh  I.,  uhirh  Ihr  «iri.|  .liMiirlmiK,-  .xt.n.N.      I  »!.• 

\tf»\  i'Miiii|.li»  III  ||ii<  •liirin;;  (In-  •MM^.nri  Hire  at  IuIIohh:  - 

hrtiiii  KnI  liii\   III  Slaliiiii  I'  al  llii-  iiinlillr  nf  lhi>  dlriiil.  llir  iiMTinri-  liinprrHliiri'  ul  ||||. 

»iirf..ir  V  .Irr  mi  Aii>;ii,l  li;  «„,  .'.."  7.     Aflrr  III.-  pilr  nf  llir  I7i|,.  i|„.  i,.„,,„.n,lur 1  il„. 

followiin;  mi.riiitiK  l>«'t"''ii  llic  >fim<-  |HiintH  »»,  4,s  -,  mnl  on  llii-  Jiilli.  iHhM.ri  Itr.i  l,,iv 
MM.l  StMlioii  T,  III,.  HMrii;,'..  «im  Mill  only  II'  ;).  Ilii,  i„,,rkc.|  ihirit-..  «.,,  ,k  i^,,iu.,.-,|  l,v 
1.6,')(l  i|.-|i-<  of  N.  K.  uiiiil,  i|.<  ilrtiiiifil  almvi'. 

From  AiinuM  IS  1,1  S..pli-iiilHT  I  lln-  I.MM|MrMliirc  of  thr  siirfaiv  u,ili  r  rr.oMriil  mtv 
lift!.-,  having  iinlv  ri».Mi  to  4ti  :{  In  lli,.  1,|.  1  hi,  tm.y  haxr  U-iii  ilin-  in  |.arl  lo  ihr  pn-- 
I  >nilfraii<i-  of  wrslwanl  llo« ,  lirin^rinc  in  ihr  lolii.r  Atlanlir  «alir.  (  oiwinimliv ,  Mi.' 
IcrnpiTatur.-  of  ||i<-  «alir  in  tlir  strait  «,i«  not  ai,|.r.Tial.ly  alt. nil  l>v  tlir  norlli.a..t  i;al<'  •'< 
•V(.ti-niUT  nil.  Till-  a  wrap'  lriii|ii'ratiirr  aims,  Ih.-  ui,|||i  of  ||„.  , trail,  from  Iti.l  l.a'  I.. 
Slalioti  r  ni-ar  tin-  hoiiIIi  sliorr,  as  olilaimil  on  Anpi,!  .'7.  ami  at'ain  on  SptiinKir  :,  ai'.r 
the  L'ali'.  «as  |,"i°  .1  on  ImiIIi  .lalos. 

On  ••'•[•i  miIht  7  anil  S  imolluT  imrllifrly  (;alf  iii<  iirrni.  IVorn  tin-  7tli  at  IJ  oM.i.  k 
to  the  Mil  at  11  o'llock,  tlieri-  were  717  mill's  of  «in<l  from  ',  in.)  N.  1p\  K  ri-.ii:<.  '  .  1 
miU-s  an  lioiir  an  iiicasiir.-il  in  U.il  liav.     'I  lie  u,vT»ni-  for  Ih.-  -.'3  Imnrt  «a>  :il  inilos  nn  Imiir. 

As  siK.n  as  Ihr  winil  i l.-ralcil.  on  llu'  aftrrniH.n  of  Ihi-  S|h.  it  «a,  fonnii  that  I  ho  snrfaix- 

tcin|MTaliiri-  \va^  J'  lower  than  iH'fori-  for  two  niili'.s  from  llu-  north  sliori'.  ami  ',  lo«,r  at 
a  depth  of  .-.  fathoms.  At  10  fathoms  th.-rt-  was  no  <lian>fe.  'I'hc  avera^'t-  surface  lemiKT;.- 
ture  for  !•  miles  iiiit,  lo  the  miilille  of  the  strait,  was  I.V  t». 

'I'liere  ilid  not  appear  to  In-  any  appreiialile  elian^re  maile  l,y  the  heavv  we>t  win.!  of 
SeplemlHT  11  1.",  so  far  as  the  ol.servalions  olilaineil  loiiM  iii.liiale.  Hut  with  the  nest 
northerly  cile.  the  diirereiiir  was  distinet.  On  the  13th  ll.e  surface  temiK<rature  from  Hid 
bay  to  Slatiou  Q  was  44"  I),  and  while  at  the  station  the  :iainc  nveriijre  was  found.  .Vft.r 
the  northerly  jjale  of  the  14th  and  l.")th.  the  average  from  Heil  hay  to  Station  I'  was  41'  li, 
showinR  a  fall  of  2\°.  This  must  have  be«-n  larjrely  due  to  the  pile,  allliou^'h  the  surface 
tem|>erature  continued  to  fall  till  the  l!Uh  and  did  not  recover  up  lo  L'Jnd,  which  must  lie 
attributed  to  the  dominant  flow  westward  as  indicated  by  all  the  ob.si-rvations  since  Sep- 
tember 5th. 

A  remarkable  example  of  fall  of  teni|)erature  <luc  to  wind  disturbance,  occurred  off  the 
east  coast  of  Xcwfoiindland  Ix-lween  St.  Johns  and  Cajie  Kace.in  10li3.  The  surface  teiii- 
I)erature  towards  the  end  of  August  was  50°,  when,  during  three  days,  there  were  1,31.' 
miles  of  off-shore  winii,  ranninn  from  N.  \\ .  to  W.  S.  W.  The  surfai-e  tenipernture  within 
three  miles  of  the  shor.>  fell  to  3(i°  and  34°;  and  in  a  Ix-lt  ten  miles  in  width  alon^r  the  wind- 
ward shore,  it  was  behiw  45°.  (.See  "Currents  on  the  Southea.stern  coasts  of  Newfound- 
land" by  this  Survey;   January,  I!t04,  pajje  '^3). 

Conrlimonit  on  xriml  diMiirbatice.  -The  effect  of  the  \vin<i  in  Belle  Isle  stra'f  in  raising 
a  sea  quickly,  is  very  noteworthy;  but  any  direct  effect  \i\mn  the  movement  of  the  water, 
as  far  as  careful  observation  can  detect,  is  remarkably  slight.  A  more  noticeable  effect  of 
the  direct  action  of  the  wind  upon  the  water,  is  a  change  in  the  surface  temperature.     This 
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may  occur  after  a  long  period  of  quiet  weather  when  the  water  has  l)ecome  warm  for  a  few 
fafhoiiis  at  the  surface,  resulting  in  a  rapid  fall  of  lemjK-rature  with  the  depth.  A  heavy 
wind,  es|HHially  when  otT  shore,  may  then  drive  the  surface  wafer  out  to  the  offing,  and  allow 
the  cold  under-waler  to  come  up  to  the  surface. 

Most  of  the  effe.  <s  usually  ascribed  to  the  wind  have  l)een  found  on  investigation  to  be 
due  to  other  causes  Yet  it  is  true  that  the  wind  itself  may  afford  an  indication  of  the  exist- 
ence and  operation  .■:  these  causes,  as  we  have  pointed  out  in  the  endeavour  to  account  for 
the  direction  of  the  dominant  flow.  But  the  strong  preponderance  of  flow  in  one  direction 
during  quiet  weather,  and  the  small  difference  in  time  »)etween  the  surface  and  the  under- 
current, show  clearly  that  this  dominant  flow  is  not  of  the  nature  of  a  wind  drift. 

It  is  also  noteworthy,  when  discussing  the  matter  with  ti.shermen.  that  onlv  the  most 
superficial  observers  give  the  exi)lanation  thoughtlessly  that  the  currents  run  with  the  wind. 
The  more  intelligent  of  them  recognize  that  the  direct  influence  of  the  wind,  in  disturbing 
the  usual  tidal  streams,  is  not  great. 


Ihe  actual  influence  of  the  wind  upon  the  movement  of  the  water,  as  found  from  the 
observations  in  July  and  September,  18!)4,  and  throughout  the  season  of  19i)(i,  we  may 
summarize  as  follow  s : — 

(1)  It  is  anything  but  true  that  the  current  always  .sets  with  the  wind  which  is  blowing 
locally  in  the  strait;  since  the  ordinary  tidal  streams  as  they  turn,  will  set  directh  against  the 
wind,  even  when  it  is  fairly  heavy.  On  the  other  hand,  in  unsettled  weather,  th>  wind  often 
comes  up  with  Ihe  turn  of  the  tide;  or  it  is  held  back  until  slack  water  bv  the  t  al  streams 
setting  against  it. 


•    ■ .  ■> 
■    .  I, 


(2)  There  was  no  evidence,  after  any  of  the  gales,  that  the  wind  was  able  to  reverse 
the  direction  of  the  tidal  streams,  or  that  it  was  able  to  check  to  any  noticeable  extent,  the 
dominant  flow  which  prevailed  at  the  time. 

(3)  From  direct  comparisons  of  the  velocities  of  the  surface  and  under-current,  made 
in  1894,  it  apjjears  that  when  a  [M;riod  of  several  days  is  considered  as  a  whole,  the  current 
which  sets  against  the  wind  prevaiUng  at  the  time,  is  somewhat  retarded  on  the  surface. 
This  is  inferred  from  the  velocity  it  otherwise  would  have  had,  as  indicated  bv  the  under- 
current. 


(4)  The  only  other  effects  of  the  wind  upon  the  movement  of  the  water  which  can  be 
detected,  are  these:— There  may  be  a  slight  change  in  the  time  of  veering  at  the  turn  of  the 
current  when  it  is  weak;  and  the  jieriod  of  flood  or  ebb  which  is  in  the  direction  of  the  wind 
may  become  slightly  longer  on  the  surface  than  in  the  under-current. 

These  results  are  based  upon  observ.itinns  taken  as  so—  as  the  weather  moderated. 
If  the  effects  are  greater  while  a  gale  lasts,  the  current  murt  recover  its  usual  behaviour 
almost  at  once,  when  the  wind  falls. 
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VI. 


TKMPEHAIXHK    OF   THE     V.  F-It. 


Ihc  chiet  anus  of  ii  practical  .-haracter  in  ul.servinK  tl.c  temperature  of  tlie  «ater.  were 
to  aseerta...  vlu-tl.er  there  was  any  ,listi„cf  ehauRe  with  the  flood  and  el.b  streams,  or  any 
pronouueed  .htfereriee  with  the  ,iire<tion  of  the  .lon.inaut  flow.  The  amount  of  rise  or  fall 
in  ten,,K.rature  that  takes  place  with  a  change  in  tlie  .lirection  of  the  current  will  Ix-  seen 
by  exanunms  the  talJes  which  follow.  But  the  change  of  ten.perature  is  not  sufficient  t." 
afford  a  dehmte  mdication  of  practical  value  as  to  the  .lirection  ^^hich  the  current  has  at 
the  tune.  This  has  Wn  explained  in  connection  with  the  dominant  flow.  The  relation 
of  the  temperature  of  the  water  to  wind  disturbance,  has  also  been  explained  under  that 
licadmg.  A  third  object  was  to  ascertain  whether  the  water  temi.erature  nn-.'ht  be  reUed 
upon  as  a  warning  of  the  proximity  of  iceliergs;  .,,,1  on  this  we  give  some  notes  below. 

Instruments  and  ohservati,m,.-Thi.-  temperature  of  the  surface  water  was  taken  exerv 
four  hours,  with  the  regular  meteoroK.gical  observations.  Also,  in  making  runs  from  one 
point  to  another,  the  tem,«rature  was  taken  at  fre.pient  intervals.  These  observations 
are  reduce<l  to  the  form  given  in  the  table  following,  to  show  the  average  temperatures  at 
different  dates  or  in  the  various  localities,  under  the  conditions  deserilx-d. 

The  thermometers  used  were  accurate,  with  Kew  certificates  showing  anv  error  over 
one-tenth  of  a  degree  Fahrenheit,  'fhe  ,ieep  temin-ratures  were  taken  with  registerina 
thermometers  of  the  .Miller-Casella  pattern,  which  were  found  very  convenient.  The.y 
were  tested  by  comparison  with  standard  thermometers  throughout  file  range  of  tem|)era'- 
ture  for  which  they  were  usc-d.  Any  observations  which  appeare.1  unreliable  were  checked 
or  repeated,  an.l  results  in  which  any  uncertainty  still  remained,  have  been  struck  out. 

Deep  temperature.s.-\\Me  at  anchor  at  the  various  stations,  the  dec-p  temiK^ralures 
could  only  be  obtained  at  slrck  water;  but  this  answere.l  well  for  the  purpose^  in  view,  in 
obtaining  any  difference  l)etween  one  direction  and  the  other.  'I'he  dee|)er  temiK-ratures, 
at  30  and  40  fathoms,  show  little  change  with  the  progress  of  the  sea.son-,  and  thev  corresponcl 
with  the  temfH-rature  at  the  same  <leptli  in  CaU.t  strait  an.l  throughout  the  Gulf  of  St.  Law- 
rence. The  .leep  water  in  Belle  Isle  strait  is  thus  very  little  if  at  all  elder  than  elsewhere 
in  the.se  regions. 

ffesults.—h  must  Ix-  onsidere.l  unfortunate  that  the  water  temperatures  give  such 
me.  results  f.)r  the  purpose  in  vie« ,  when  so  much  trouble  was  taken  in  obtaining  them. 
The  work  done  may  be  considered  as  final  however:  as  it  serves  to  show  !hat  in  this  strait 
the  water  tem.Hjrature  d.>es  n..t  atf..rd  any  in.lications  regarding  the  movement  of  the  water, 
which  are  sufi:.iently  well-marked  to  U-  reliable. 

The  influence  ..f  these  temiK-ratures  ..„  the  movements  of  fish  mav  lx>  of  importance, 
however.  The  coldness  of  the  water,  especially  at  the  greater  depths,  "in  relation  to  other 
regions  in  the  Gulf  of  St.  L.-iwreu<!e  and  around  the  coasts  .>f  Newfoundland  as  ascertained 
by  this  Survey,  may  throw  light  on  such  cpiestions.  The  temjieratures  mav  also  help  to 
explain  the  depths  at  which  the  fish  are  found  as  the  seas.>n  advances,  and  "the  change  in 
their  migrations  from  one  .sea.son  to  another.     The  investigations  of  this  Survey  inav  thus 
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afford  iiiforiiKilion  nf  |iriiiliciil  \iiliic  in  such  dirertioiis  as  these,  iipart  from  tlioir  direct 
Ijeariiif;  iiimri  the  Ijehaviour  ot'  tlie  currents. 

Irclitriis  ill  irhilinii  to  initir  li'iiiprrdliirf.  -t)n  Au;;u»t  7,  IS'.i-l,  un  unusuullv  large  iceberi; 
was  ajxrouiid  in  .")7  fiithouis  otf  (  hateau  bay.  An  instrumental  .survey  made  in  a  boat,  showed 
it  to  Ik-  780  feet  loiif.'.  .I'M*  (Vet  wide  ami  In.")  feet  liijrh.  The  water  temperatures  on  different 
sides  were  38°,  37°  and  37".  at  distances  ran<;inf;  from  130  to  1,3l'(I  feet  from  it.  On  that 
day  the  water  temperature,  on  a  line  from  Chateau  bay  to  Belle  Isle,  was  36i°  off  the  mouth 
of  the  bay,  30°  in  the  middle  and  41°  off  the  south  end  of  IJelle  Isle.  It  was  lowered  less 
than  2°,  therefore,  in  the  proximity  of  the  icelx-rj;. 


h: 


The  next  day,  .Vugnst  S,  a  small  ieel)er>r  was  a(;round  in  Chateau  bay.  The  water 
temperature  in  the  middle  of  the  bay  was  34-  and  at  the  mouth,  341°.  The  h)wcst  temjiera- 
ture  close  to  the  iceU-rf;  was  331°,  wliich  shows  a  difference  of  not  more  than  1°,  due  to  the 
iceberg. 
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In  lOOC),  an  icet)orj:  almut  140  tVet  long  was  aground  in  3S  fathoms  alxmt  -.  I  miles  from 
Station  P,  where  it  remained  for  st'vcral  days.  On  .June  10  it  was  examined  in  a  boat. 
The  surface  tenijieralure  in  the  strait  at  the  time  was  3.")\°,  ajid  close  around  the  berg  it  was 
found  fo  Ije  the  same,  except  on  the  west  side,  where  the  water  tailing  from  it  with  the  iloo<l 
was  3.")°.     There  was  thus  only  V-  ditferencr  of  temperature  to  be  found  near  it. 

It  is  evident  tli.it  such  small  differences  of  femi)erature,  found  closer  to  icebergs  than  a 
steamer  would  willingly  venture,  cannot  lie  relied  u))on  as  an  indication  of  value.  At  times 
when  the  surface  temperature  is  higher,  more  difference  might  be  expected;  but  this  usually 
occ  irs  while  the  dominant  flow  is  eastward,  whidi  prevents  the  bergs  from  coming  in. 
There  is  thus  als«)  little  ojiportMnity  to  obtain  observations,  as  the  bergs  are  few. 

It  might  be  thought  prol)able  that  when  many  icebergs  come  into  the  strait,  the  colder 
water  of  the  Labrador  current  off  its  mouth  -  ould  come  in  with  them,  and  thus  give  a  general 
indication  of  their  presence.  Broadly  speak.ng,  this  is  true;  but  when  a  gale  can  occasion 
the  greatest  change  in  the  surface  teni|>erature  which  ever  occurs,  as  has  been  pointed  out, 
it  is  evident  that  this  indication  cannot  be  relied  upon. 
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Avfiage  leiiiporatiirc  of  tlic  surfiicc  water  in  tin-  .i|(ii  strait,  for  |K>ri()<ls  of  al)ont  a 
week;  ami  averaf;e  of  a  series  of  observations  on  the  various  courses  run  in  the  region. 


Date. 


Average 
Tempera- 
ture. 


lleniurka. 


I9I16. 

June 

C... 

39.  , 

'■ 

6... 

36.4 

»-n... 

3,1.6 

18-23... 

35.3 

25-29. . . 

37.9 

Julv 

3... 

44.5 

4-U...: 

45.9 

" 

16-18... 

47.7 

'■ 

19... 

42.6 

'• 

19-21... 

43.0 

'■ 

2.1.  .  . 

44.1 

25-28. . . 

44.7 

July 
Aiig. 

.JO  to 
4... 

50.6 

•■ 

6-9... 

.t6.2 

*    16.. .1 

52.7 

" 

10... 

57.0 

" 

17... 

■■ 

IS... 

45.2 

" 

18... 

44.0 

" 

20... 

44  3 

20-25. . . 

44.0 

27... 

45.5 

Aug. 
Sept. 


I.  . 

3-4.  . 

5... 

.'5... 

7-8. . . 

8... 

10-13... 

17.  .. 

17-22. . . 

25. . . 

25..  . 


46.1 

45.5 
46,0 

45  0 
44  0 
41  6 
41.0 
40  8 
50.5 


On  we.^tt  roast  of  Xenfouiullanil.     Irorn  Ririi  I'.iiut  to  IVtoIIc  l'o;m. 
From  Icrolle  I'oint  to  Amour  Point.     (Trom  V.t-  to  34») 
Dominant  flow  both  earitward  and  westward. 
"  "      westward  tlirougliout  tlie  week. 

From  Hich  I'oint  to  F(<rolle  Point.     Ri-e  of  o"  since  June  C. 
Dominant  flow  eastward  during  this  period. 
the.se  da\s. 
At  moulh  of  strait  on  northern  side;  from  Cliateau  bay  to  StatioTi  I  . 
At  eastern  end  of  the  strait,  north  of  lielle  Isle.     Station  I.. 
.\cro8s  ea.stern  end  of  the  strait,  from  Chateau  bay  to  Station  K. 
.\t  eastern  end  of  the  strait,  south  of  Belle  Isle.     Station  K. 

Dominant  How  eastward  since  l.eainiiing  of  previous  week. 

.\t  western  end  of  the  strait.     Station  S. 

.Vverage  from  Red  bay  to  mi'ldle  of  strait  at  Station  P. 

.Vt  tlie  middle  of  the  strait.     Station  P. 

Heavy  cale:   north  and  northeast. 

.\verage  from  Red  bay  to  middle  of  strait  at  Station  P. 

At  the  middle  of  the  strait.     Station  P. 

Average  from  Reil  hay  to  middle  of  strait  at  Station  T. 

Dominant  flow  weslwani  throughout  this  week. 

From  Red  bay  across  strait  to  Station  V  near  svuith  shore. 

I 

Tidal  streams  only.  with'.tut  dominant  flow.     Temperature  recovering, 

{    Heavy  gale:  ea«t  to  northeast. 

I   From  Rett  bay  across  strait  to  Station  I'  near  south  shore. 

j   Near  south  shore,  at  Station  U. 

!  \*erv  heavy  northerh'  gale. 
i 
From  Re*i  bay,  nin.'  miles  out,  to  middle  of  strait. 

,  Strong  dominant  flctw  westward  during  these  days. 

From  Red  bay  t>>  miiidle  of  strait  at  Station  P. 

I  Strong  dominant  flow  westward  during  this  week. 

i 

1   From  .Xmnur  Point  to  Fcrolle  Point.     (From  39'  to  42i') 

From  Fcrolle  Point  to  Rich  Point.     (From  .lO"  to  5I°1     Rise  in  avor^ee  t» 
lure.  11     since  .lune  6. 


i 
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Dale. 


5 

1/3 


A 
A 
B 
C 
C 
A 
A 
A 
B 
B 
B 
B 
« 


Hki'ih  i\  K\rHi>M». 


10  K.    -M  y.    M>  y.    10  y. 


H^niarkfi. 


1894. 
July      1 1 


Aug. 


C 
B 

U 
U 

c 
c 


Sept. 


II 
13    . 

17..  I 
18    . 
20  . 
20 
2U  . 
25 
26 

27.  . 

28.  . 
2   . 

;t  . 

4  . 

6   . 

7. 

9 

S. 
12. 
13. 
13. 
15 
20 
20. 
25. 


47i 

4f> 

46 

47 

50 

50 

50 

4«i 

46 

51 

51i 

52i 

5U 

53 

52J 

41 

39 

40 

37 

30 

44 

I 
40i 

40 

41 

42 

47 


45 

45 

42 

38  J 

41 

45 

45 

47 

45 

51 

51  i 

52 

37^ 

52* 

51 

41 

38 

34i 

38i 
42t 
39 
39 

38  i 
38i  ' 
45     ! 


41 

.17 

37 

37 

:iS 

43 

41 

43* 

411 

15 

■Mi 

40 

32 

4fii 

43 

30  J 

32J 

32 

37 
37 
36 
37 
36 
38 
37J 


3i; 

•i-') 

34 

33 

:«; 

41 
40 
41 
35 
37 
36* 

36  i 
31 
41 

37  i 
30} 
30J 
30  i 

37 

35J 

36 

36i 

35J 

36 

34 


At  en.)  .  I  the  el.li;   the  Ka>t«!ir,l  stream. 

'*"  'hi'  II i:    the  We.'.lwaril  .•>tr'"aiil. 

.\t  slack  water  after  the  ehli. 

.\fter  ehh;  cliiiniiiaiit  flow  ai.'oi  Kastwanl. 

After  fl.io,! 

.\fler  el.li         Ih.Tiiinaiit  fli.w  Kastwanl.  .sinre  Jul.v  16. 
40 

.\t  .-lack  wilier  after  shiirt  fliiixl. 
.\l  Miwk.  water  after  the  elil>. 
■■i"'  "  ■•  flc,.,.l. 

35}  ■•  '  ■■  ehb. 

At  19  miles  X.  \V.  }  ,N.  fr,,m  Kiel    I'l.int. 
39         .M  12  miles  N.  frnm  St.  (Jenevii've  bay.* 
At  11 J  miles  N.  J  E.  fri.ni  Fertile  Point. 
.30        Middle  of  strait,  .\.  of  ("ape  Norman. 
30        Midway  between  Chateau  bay  and  Belle  Isle. 
30     I  ■'  "        Belle  Isle  ami  Cape  Bauld.        * 

.  Lowest  observed;  after  long  Westward  flow. 
j   .\t  slack  na'er  after  the  flood. 
;   .\t  10}  miles  N.  from  St.  Genevi.-ve  bay. 
At  slack  water  after  the  Hood, 
ebb. 

■  ••  "  flood. 

33        .M  17  miles  N.  from  St.  Jolin  island. 


as  low^M^at  s'ta'lion  r'on'I'Kll-  "PP^"''*  St  Cenevi,'  ye  ba.v.  the  tetnperatures  on  this  date  were  found  to  be  nearly 
aa  low  a«  at  SUtion  G  on  the  Ime  above.     Compare  also  the  temperatures  here  on  September  13.  given  below" 
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Date 


I   1906. 
X  June  14. 


J. 

J.  |.. 

Q  :  '• 

K  July 

K  " 

R  •• 

L  " 

K  " 

Q  Aug. 

R  •■ 
R 

Q  ■• 

P  ■' 

P  " 

^-  .. 

Q  ■■ 

V  Sept. 

V 
P 
P 


19 
21 

2R 
4 

10 

13 

21 

26 
1. 

3 

3 

4 
16 
18.  . 
28. 
31.. 

1 

8.. 
11 

17.  . 
18  . 


38 

35i 

354 

38 

46 

46 

471 

42i 

46 

47 

54 

54 

50 

57 

45 

45i 

46 

46J 

45 

44 

41J 

41 


5  K. 


38 

355 

351 

38 

421 

46 

471 

411 

43 

46  i 

54 

54 

46 

45 

44 

45 

451 

45 

44 

401 


Di.rrii  I.N  F.»THOM8. 


10  F.  15  F.  20  F.  30  F. 


Reiiiurkfi. 


37 

35 

354 

42} 

454 

47 

334 

404 

441 

53 

.535 

40 

4U 

43 

43 

44 

44 

43 

40 


35 
351 


371 


37 
42 


30 


42 


344 

35 

341 

421 

44 

44 

301 

331 

381 

42 

431 

33 


321 

31 

33 

32 

36 

351 

391 

39 

■•   I 

401 

381 

Near  west  end  of  strait,  ami  after  the  ebb. 
After  the  flcjoH.     Dnmiiiant  flow  westward. 

.\t  alarlc  water  after  Ibe  ebb. 

On  wiutb  side;  after  the  long  run  nf  the  ebb. 


31        Midway  between  Chateau  bay  and  Helle  Isle. 
33  "  "       Helle  Isle  and  Tape  Hauld. 

After  tlip  ebb;  dominant  flow  eastward. 

I  .'^fter  short  floml,  and  after  long  ebb;  doniiaanfc 
I  .'    flow  being  eastward. 

After  strong  westward  .«et  during  the  night. 

Highest  temperature  during  the  season. 

After  N.  K.  gale  of  the  17th. 

At  slack  water  after  the  ebb. 

.\fter  the  short  run  of  the  flood. 
After  gale.     At  14  miles  off  Red  bay. 
After  continuous  westward  flow  for  27  hours. 
1  After  the  flood.     Dominant  flow  westward. 
381  i  After  the  long  run  of  the  flood. 
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